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ABSTRACT
CHARACTERIZATION OF THE MAXFLO T IMPELLER
Name: Joseph J. Duffy
University of Dayton, 1995
Advisor: Dr. Kevin J. Myers
The Maxflo T impeller (developed by Prochem Mixing 
Equipment, Ltd., Toronto, Canada) finds a wide variety of 
applications, but a sound understanding of the primary 
parameters that influence its design and performance is 
lacking. This study analyzes geometric effects on power 
draw, the solid physical property and off-bottom clearance 
effects on solids suspension, and geometric effects on gas- 
liquid contacting applications.
Correlations were developed for the dependence of the 
turbulent Maxflo T power number on impeller diameter to tank 
diameter ratio (D/T), blade tip angle, and number of blades. 
The just-suspended speed for solids suspension was 
correlated with respect to the adjusted settling velocity of 
the solids. Results were compared with the HE-3 and P-4 
impellers (Chemineer, Inc., Dayton Ohio). In general, 
increasing either the blade tip angle or the number of 
blades of the Maxflo T increases the just-suspended torque 
and power requirements. The just-suspended speed was also
iii
correlated with off-bottom clearance (C/T) and this effect 
was found to depend on the impeller diameter to tank 
diameter ratio (D/T). Regions of poor solids suspension 
performance, characterized by combinations of large impeller 
diameter to tank diameter ratio (D/T) and high off-bottom 
clearance (expressed as C/T), were also identified. A large 
ring sparger was used to characterize the gassed power draw 
of the Maxflo T in mixed CD-6/Maxflo T impeller systems. A 
correlation was developed to determine the dependence of 
gassed power draw on number of blades, blade tip angle, 
Froude number, and impeller diameter to tank diameter ratio.
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CHAPTER I
INTRODUCTION
The Maxflo T impeller (developed by Prochem Mixing 
Equipment, Ltd., Toronto, Canada) finds a wide variety of 
applications, but a sound understanding of the primary 
parameters that influence its design and performance is 
lacking. To address this lack of information, this study 
analyzes the Maxflo T in solids suspension and gas-liquid 
contacting applications and characterizes its turbulent 
power draw.
In mechanical agitation, power draw, the power imparted 
by the agitator to the fluid, is typically characterized by 
the power number. The dimensionless power number is defined
as
Np_ pN’D’ (la)
When using typical industrial units (P[=]horsepower, 
N[=]rpm, D[—]inches, and density, p, is expressed as 
specific gravity, SG), the power number definition becomes
1523 * IO13P 
Np~ SGN3D5 (lb)
l
2In turbulent operation, characterized by impeller Reynolds 
numbers greater than about 10,000, the power number of a 
given impeller is approximately constant with respect to 
Reynolds number and depends only on geometric factors. The 
objective of this portion of the work was to characterize 
the dependence of the power number of the Maxflo T impeller 
in turbulent operation on the number of blades (3, 4, or 6), 
the blade tip angle (18 through 26 degrees), and the 
impeller diameter to tank diameter ratio (0.11 < D/T < 
0.67). The influence of impeller off-bottom clearance was 
not considered, with all experiments being performed at an 
off-bottom clearance equal to one-third of the vessel 
diameter (C/T = 1/3).
A primary parameter in characterizing solids suspension 
is the level of agitation desired. The most common level of 
agitation, and typically the most economical, is the just- 
suspended speed. This speed defines the operating condition 
at which the impeller speed is just sufficient to fully 
suspend all particles and particles are prevented from 
resting on the bottom of the vessel for more than 1 or 2 
seconds. This operating condition is important for fully 
utilizing particle surface area for mass transfer. Once off- 
bottom suspension is attained, mass-transfer results improve 
little as the level of agitation is increased (Oldshue, 
1983).
The just suspended speed is a complex function of 
liquid and solid physical properties and system geometry.
3First, the influence of physical properties of the solid on 
the just-suspended speed of the Maxflo T impeller in a 
standard system (D/T = 0.37, C/T = 0.25, Z/T = 1.0, X = 5 
weight percent, T = 11.375 inches, and flat-bottomed vessel) 
is characterized. The Maxflo T impeller has previously been 
used in many configurations. This study focuses on the 
three, four, and six-blade versions with blade tip angles of 
19.3, 22.5, and 25.5 degrees.
This study also correlates the effects of impeller off- 
bottom clearance on solids suspension. Further, regions of 
poor solids suspension performance, characterized by 
combinations of large impeller diameter to tank diameter 
ratio (D/T) and high off-bottom clearance (expressed as 
C/T), are identified.
Mixed impeller systems are composed of a lower radial- 
flow impeller for gas dispersion together with one or more 
upper axial flow impellers for pumping. These systems are 
finding increased use in gas-liquid operations that require 
good top-to-bottom mixing, most notably fermentations. 
Because the Maxflo T is a high-efficiency, axial-pumping 
impeller, it would be expected to perform well as the 
pumping impeller(s) in mixed impeller systems. Since the 
Maxflo T power number is higher than that of the HE-3 
(commonly used in such systems) , its use may avoid the 
unreasonably large diameters sometimes required with the HE- 
3 to achieve the desired power distribution between the
dispersing and pumping impellers. Further, because of its
4flexible design (number of blades and blade tip angle), the 
Maxflo T power number can be varied substantially to provide 
the desired power distribution in the impeller system.
Accurate prediction of the gassed power draw in mixed 
impeller systems from the gassed power draws of the 
individual impellers relies on using the proper technique 
for determining the Maxflo T power draw. This work compares 
two techniques to achieve this, a large-diameter sparge ring 
(large relative to the impeller diameter) and a membrane (or 
sheet) sparger. The appropriate technique is then used to 
characterize the gassed power draw of the Maxflo T as a 
function of design parameters (number of blades, blade tip 
angle, impeller diameter to tank diameter ratio, and 
impeller separation). The Maxflo T impeller is shown below,
CHAPTER II
EXPERIMENTAL APPARATUS AND PROCEDURE
The Maxflo T impellers were fabricated for laboratory
use and had low-profile hubs which were only about 0.625
inches in height (rather than the tall hubs typically used
with the Maxflo T) . The blade angles were measured at the
tip of the blade, along the line segment connecting the
leading and trailing edges of the blade. Impeller diameters
were measured at the radius that passed through the point at
which the blades attached to the hub (there was no attempt
to measure the largest swept diameter of an impeller).
Three, four, or six-blade configurations were available.
Since the three and six-blade impellers used the same hubs,
their diameters were the same. However, the four-blade
impeller used different hubs, and had somewhat different
diameters (impeller blades were detachable and could be used
with any hub). The P-4 and HE-3 impellers used for
comparison purposes were of standard geometry (Chemineer,
Inc., Dayton Ohio).
5
6All power draw experiments were performed in flat- 
bottomed vessels with standard baffles (width equal to 
l/12th of the tank diameter offset by 1/72 of the tank
diameter from the tank wall). Water was used as the liquid
phase. Three, four, and six-blade Maxflo T impellers with
blade tip angles of 18, 20, 22, 24, and 26 degrees were
studied. Nominal impeller diameters of four, six, and nine
inches were available, and vessels with diameters of 9.5,
10.5, 13.5, 17.375, and 36 inches yielded impeller diameter
to tank diameter ratios of approximately 0.11, 0.16, 0.24,
0.26, 0.30, 0.35, 0.44, 0.53, 0.57, 0.63, and 0.67. All
power number data was collected using Chemineer's XLB
apparatus. The XLB is equipped with a zero velocity magnetic
pickup to measure rotational speed and a reaction torque
cell to measure torque.
All solid suspension experiments were performed in a
flat-bottomed cylindrical tank with standard baffles. Square
batch geometry was used (Z/T = 1) with five weight percent
(X = 5) slurries of solids in water. Just-suspended speeds
were determined visually. To increase the accuracy of these
measurements, side-by-side comparison with a standard system
was used. The standard system was a five weight percent
slurry of the red acrylic solid agitated at just-suspended
7conditions by a P-4 impeller (Njs = 227 rpm, D = 4 inches, 
C/T = 0.25, Z/T = 1, T = 11.375 inches).
Physical property effects were studied separately from
clearance effects. Physical properties of the solids studied
are presented in Table 5 of Appendix B. These solids were
chosen to span the range of physical properties typical of
industrial solids suspension applications. Blade tip angles 
of 22.5° were studied with all of the solids of Table 5.
Blade tip angles of 19.3 and 25.5 degrees were studied with
only three solids, chosen to represent easy, moderate, and
difficult-to-suspend materials.
Impeller diameter was nominally four inches, but
actually measured 4.19 inches. A vessel diameter of 11.375
inches gave a nominal impeller diameter to tank diameter
ratio for all impeller configurations of approximately
thirty-five percent (D/T = 0.35). The impeller off-bottom
clearance was fixed at one-fourth of the vessel diameter
(C/T = 0.25).
To study clearance effects, blade tip angles of twenty-
two degrees were studied. Impeller diameters of 4.10, 5.95,
and 9.05 inches were used in vessels with diameters of
11.375, 13.5, 16, and 17.375 inches. This yielded impeller
diameter to tank diameter ratios of 0.236, 0.303, 0.360,
0.441, 0.523, 0.567, and 0.670. Red acrylic beads were the
8only solid used in this phase of the study (properties are 
listed in Table 5 of Appendix B).
All gassed power draw experiments were performed with
air and tap water in a dish-bottomed tank with an internal
diameter of 15.5 inches. The CD-6 turbine was of standard
design while the Maxflo T was fabricated for laboratory use
as described earlier. A typical dual impeller system (one
CD-6 with one Maxflo T) was studied with a 6.3-inch diameter
CD-6 and a 9.05-inch diameter Maxflo T (Dcd-6/t = 0-41 and 
DMaxflo t/t = 0.58). The Maxflo T impeller was always used 
in the down-pumping mode. The off-bottom clearance of the
CD-6 impeller was twenty-five percent of the tank diameter
(Ccd-6/t = 0.25) and the separation between impellers was
equal to either one-half of the tank diameter (S = T/2) or
to the tank diameter (S = T). The ungassed liquid level was 
either 1.2 or 2.0 times the tank diameter (Z/T(g=T/2) = 1.2, 
Z/T(g=>j) = 2.0). Power draw was measured using the XLB
apparatus.
When studying mixed CD-6/Maxflo T impeller systems,only
a three-bladed version of the Maxflo T with blade tip angles
of eighteen degrees was studied. Froude numbers of 0.3,
0.6, and 0.9 were considered because this covers the range
of industrial interest. All Froude numbers and aeration
numbers are based upon the diameter of the CD-6 impeller.
9The gassed power draw of the individual Maxflo T
impeller (without the CD-6) was determined in two ways.
First, a sheet sparger that distributed the gas uniformly
over the cross section of the vessel was used. The second
technique used a large ring sparger with a diameter of
eleven inches (large compared to the Maxflo T diameter of
9.05 inches).
Once the correct technique was found to determine the
gassed Maxflo T power draw, three, four, and six-blade
impellers were studied. Also, blade tip angles of 18, 22,
and 26 degrees and impeller diameters of 7.50 and 9.05
inches (D/T = 0.48 and 0.58) were considered. All Froude and
aeration numbers of this portion of the study are based on
the diameter of the Maxflo T impeller, rather than that of
the CD-6 as discussed previously.
CHAPTER III
GEOMETRIC EFFECTS ON TURBULENT POWER DRAW
The turbulent power numbers of the three, four, and
six-bladed Maxflo T impellers were determined at an off-
bottom clearance equal to one-third of the vessel diameter
(C/T = 1/3) and for blade tip angles in the range of
eighteen to twenty-six degrees (18° < P < 26°) . The
experimental data is presented in Tables 2, 3, and 4 of
Appendix A and in Figures 1, 2, and 3. The data for the
th ree-bladed configuration can be correlated in the
following manner.
N„(3 - blade) = n/y = 0.17l for 0.11 <y < 0.17 (2a)
N„(3-blade) = a + b(y) for017 -T - 052
(2b)
N„(3-blade) = N,
D /D
y = 0.52l + cly- 0.52 
D
(2c)
for 0.52 <y < 0.67
10
11
PO
W
ER
 NU
M
BE
R
 
PO
W
ER
 NU
M
BE
R
 
PO
W
ER
 NU
M
B
ER
IMPELLER DIAMETER TO TANK DIAMETER RATIO (O/T)
IMPELLER DIAMETER TO TANK DIAMETER RATIO ID/TI
IMPELLER OIAMETER TO TANK DIAMETER RATIO ID/TI
RGUR£ 1; THEWPLUENCEOf BLADE ANGLE ANO IMPELLER OIAMETER TO TANK DIAMETER RATIO ON
THE POWER lumber OF THE THREE-BLAO ED MAXPLO-T IMPELLER. LINES REPRESENT THE CORRELATION
AT SLADE ANGLESOP 1) (LOWEST UNO. 30.23. 2*. AND 2J HIGHEST LIN El DEGREES
12
IMPELLER OIAMETER TO TANK DIAMETER RATIO (DZT)
RGURE 1: THE INFLUENCE OF BLADE ANCLE ANO IMPELLER OIAMETER TO TANK OIAMETER RATIO ON
THE POWER NUMBER OF THE THREE-BLADEO MAXR.O-T IMPELLER. LINES REPRESENT THE CORRELATION
AT BLADE ANGLES OF IS (LOWEST LINE), 20. 22. 24. ANO 2S (HIGHEST UN £] DEGREES.
13
PO
W
ER
 NU
M
BE
R
 
PO
W
ER
 NU
M
BE
R
 
PO
W
ER
 NU
M
B
ER
IMPELLER OIAMETER TO TANK OIAMETER RATIO (D/T)
IMPELLER OIAMETER TO TANK DIAMETER RATIO <D/T>
IMPELLER OIAMETER TO TANK DIAMETER RATIO (D/T)
HGURE 2: THE INFLUENCE OF BLADE ANGLE ANO IMPELLER DIAMETER TO TANK OIAMETER RATIO ON
THE POWER NUMBER OF THE FOUR-BLAOEO MAXFLOT IMPELLER. LINES REPRESENT THE CORRELATION
AT BLADE ANGLES OF 1I (LOWESTUNE), 20. 22. 24. AND 2B (HIGHESTLINE) DEGREES.
14
PO
W
ER
 NU
M
BE
R
 
PO
W
ER
 NU
M
B
ER
IMPELLER DIAMETER TO TANK DIAMETER RATIO (D/T)
IMPELLER DIAMETER TO TANK DIAMETER RATIO (D/T)
AQUAE 2: THE IN^UENCE OF BLADE ANCLE ANO IMPELLER O« AM ETEA TO TANK OIAMETER RATIO ON
THE POWER NUMBER OF THE FOUR-BLADED MAXH.O-T IMPELLER. LINES REPRESENT THE CORRELATION
AT BLADE ANCLES OF IB (LOWESTUNG, 20, 22. 24, ANO 2S (HIGH EST UN Q DEGREES.
15
PO
W
ER
 NU
M
BE
R
 
PO
W
ER
 NU
M
BE
R
 
PO
W
ER
 NU
M
B
ER
IMPELLER OIAMETER TO TANK DIAMETER RATIO (O/T)
IMPELLER OIAMETER TO TANK DIAMETER RATIO (D/T)
RGURE 3: THE INFLUENCE OF BLAOC ANGLE ANO IMPELLER OIAMETER TO TANK OIAMETER RATIO ON
THE POWER NUMBER OF THE SX-BLAOEO MAX^O-T IMPELLER. LINES REPRESENT THE CORRELATION
ATBLAOE ANGLES OF IS LOWEST UNO. 20. 22. 24. ANO 2B (HIGHESTLINE! DEGREES.
16
IMPELLER OIAMETER TO TANK OIAMETER RATIO ID/TI
FIGURE 1: THE INFLUENCE OF BLADE ANCLE ANO IMPELLER OIAMETER TO TANK OIAMETER RATIO ON
THE POWER NUMBER OF THE 9X-BLA0ED WAX R.O-T IMPELLER. LINES REPRESENT THE CORRELATION
AT BLADE AN OLES OF IB LOWEST LINE). 20. 22. 2*. ANO 2S HIGHEST LINE) DECREES.
17
The coefficients a, b, and c are the following functions of 
blade angle (where p represents the blade tip angle measured 
in degrees).
a = 0.791 - 0.0610P+ 0.00243P2 <3a)
b = -1.78 + 0.154P - 0.00408p2 (3b)
c = 5.41xlQ4p2M (3c)
There is good agreement between the experimental data
and the proposed correlation, with an average absolute error
of 5.5% (note that an uncertainty of +12% yields 95%
confidence in the correlation).
The power numbers of the four-bladed and six-bladed
versions of the Maxflo T can be correlated simply in terms
of the power number of the three-bladed impeller.
Np(4-blade) = 1.14 Np (3-blade) (4a)
Np ( 6-blade) = 1.37Np (3-blade) (4b)
And even though the five-bladed version of the Maxflo T
impeller was not studied experimentally, interpolation can
18
be used to develop a correlation for its turbulent power
number.
Np(5-blade) = 1.26Np ( 3-blade) (4c)
The power number decreases with increasing impeller
diameter to tank diameter ratio (D/T). Similar behavior has
been reported by Fasano et al. (1994). For all impeller
configurations (specific blade tip angle and number of
blades), the minimum power number occurs at an impeller 
diameter to tank diameter ratio of fifty-two percent (D/T = 
0.52). For the larger impellers studied (0.57 < D/T <
0.67), the power number increased dramatically from this
minimum value. This behavior is due to a change in flow
pattern as the impeller diameter is increased (Bakker et
al. , September 1994). For smaller impellers (D/T < 0.52) 
the Maxflo T produces the typical axial-flow pattern that is 
expected with this impeller. For larger impellers (D/T > 
0.57) the discharge flow from the impeller impinges on the
vessel wall rather than the base. In this instance the flow
across the vessel base is reversed (i.e. - directed radially
inward).
19
Since Figures 1, 2, and 3 do not explicitly illustrate
the effect of blade angle on the Maxflo T power number,
Figure 4 presents the dependence described by the
correlation for the three-bladed version of the impeller.
This figure demonstrates that the power number increases in
a nearly linear manner with increasing blade tip angle. The
behavior at the largest impeller diameter to tank diameter
ratio (D/T = 0.65) is different than with smaller impellers
because of the reversed flow that occurs in this instance.
Based on studies of other axial-flow impellers (Corpstein,
et al. , 1994), it is anticipated that the impeller off-
bottom clearance influences the impeller diameter to tank
diameter ratio at which flow reversal occurs, a result that
will be confirmed in solids suspension studies with the
Maxflo T.
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CHAPTER IV
PHYSICAL PROPERTY EFFECTS IN SOLIDS SUSPENSION
The just-suspended speed data of the Maxflo T impeller
is summarized in Table 6 of Appendix B while Table 7
presents the power number data taken during the solids
suspension portion of this study. The just-suspended speed
data can be correlated in the following manner
ku0.270 (5)a
as suggested by Fasano et al. (1994). The multiplier of this
correlation, k, is a constant characteristic of each
impeller configuration (number of blades and blade tip
angle). The adjusted settling velocity, ua, is defined as
au (6)
The just-suspended speed has the units revolutions per
minute and the settling velocity (ut) and the adjusted
settling velocity (ua) have the units feet per minute in
this correlation.
21
22
Figure 5 compares the experimental data for the three-
bladed Maxflo T configuration with a blade tip angle of 
22.5° to the above correlation (k is equal to 190 for this 
configuration). Other Maxflo T configurations were not
tested as thoroughly. They were studied with only three
solids, representing easy, moderate, and difficult-to-
suspend materials.
The correlation multiplier was determined by comparison 
with the three-bladed, 22.5° configuration as shown in Table 
6 of Appendix B. The influence of number of blades and blade
tip angle on the correlation multiplier of the Maxflo T
impeller can be described in the following manner
k(3blades) =7723~0-449 (7a)
k(4blades) = k(3blades) (7b)
k(6blades) = 0.96k ( 3blades) (7c)
where the blade tip angle (P) is measured in degrees.
Table 1 compares the just-suspended torque and power
requirements obtained with the Maxflo T impeller in this
study with those obtained with the HE-3 and P-4 impellers in
an earlier study (Fasano et al. , 1994) (as explained in the
experimental section, the data taken with the Maxflo T
impeller was obtained by visual comparison with the same
standard system used to study the P-4 and HE-3 impellers) .
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FIGURE 5: DEPENDENCE OF THE JUST-SUSPENDED SPEED OF THE MAXFLO T IMPELLER ON 
ADJUSTED SETTLING VELOCITY (THREE-BLADED IMPELLER WITH 22.5 DEGREE BLADE TIP ANGLES; 
T = 11.375 INCHES, D/T = 0.37, C/T = 0.25, Z/T = 1, X = 5 WEIGHT PERCENT)
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TABLE 1
Comparison of Maxflo T Geometric Effects
in Solids Suspension to the HE-3 and P-4 Impellers
Impeller
Diameter
(inches)
Power
Number k
Relati
Njs
Maxflo T (3 blades, 19.3°) 4.19 0.414 205 1.23
Maxflo T (3 blades, 22.5°) 4.19 0.558 190 1.14
Maxflo T (3 blades, 25.5°) 4.19 0.713 181 1.09
Maxflo T (4 blades, 19.3°) 4.19 0.492 203 1.22
Maxflo T (4 blades, 22.3°) 4.19 0.619 189 1.14
Maxflo T (4 blades, 25.5°) 4.19 0.712 181 1.09
Maxflo T (6 blades, 19.3°) 4.19 0.592 197 1.19
Maxflo T (6 blades, 22.3°) 4.19 0.712 184 1.11
Maxflo T (6 blades, 25.5°) 4.19 0.858 172 1.04
P-4 4.00 1.25 166 1.00
HE-3 4.00 0.282 267 1.61
Relative Relative
Impeller Torque at Nl-. Power at N-,,
Maxflo T (3 blades, 19.3°) 0.637 0.787
Maxflo T (3 blades, 22.5°) 0.737 0.844
Maxflo T (3 blades, 25.5°) 0.855 0.933
Maxflo T (4 blades, 19.3°) 0.742 0.908
Maxflo T (4 blades, 22.3°) 0.810 0.922
Maxflo T (4 blades, 25.5°) 0.854 0.931
Maxflo T (6 blades, 19.3°) 0.841 0.998
Maxflo T (6 blades, 22.3°) 0.883 0.978
Maxflo T (6 blades, 25.5°) 0.929 0.963
P-4 1.000 1.000
HE-3 0.584 0.939
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Note that for comparison purposes, the just-suspended 
speed, torque, and power have been normalized with respect 
to those of the P-4 impeller. The power number of the HE-3 
was predicted using the correlation developed in another 
study (Fasano et al., August 1994), and the power number of
the P-4 is an assumed nominal value.
These results indicate that increasing either the blade 
tip angle or the number of blades generally increases the 
just-suspended torque and power requirements of the Maxflo T 
impeller. Only in the case of the six-bladed version does 
the power requirement decrease slightly as the blade angle 
is increased. However, in all cases, the Maxflo T 
outperforms the P-4 in terms of just-suspended torque and 
power requirements.
Comparison of the HE-3 and Maxflo T impellers indicates 
that the just-suspended torque requirements of the HE-3 are
lower than those of all versions of the Maxflo T that were
tested. The just-suspended power requirements of the two 
impellers are similar, except that the three-bladed version 
of the Maxflo T with low blade angles can provide just- 
suspended agitation at lower power levels. The just- 
suspended speeds of the Maxflo T are lower than those of the 
HE-3, and this may provide some advantage when critical 
speed problems are considered (Shaw, 1992) . Note that the 
slightly larger diameter of the Maxflo T impeller leads to 
lower speeds; but even if the speeds were adjusted for 
diameter differences (Njg a (D/T)“2.15 ;see shaw, 1992),
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the Maxflo T would still have lower just-suspended speeds 
than the HE-3.
CHAPTER V
CLEARANCE EFFECTS IN SOLIDS SUSPENSION
The dependence of the just-suspended speed on off-
bottom clearance was studied for the three-bladed Maxflo T
with blade tip angles of twenty-two degrees. Table 8 in 
Appendix C contains all of the experimental data of this 
study. Figure 6 illustrates the dependence of the just- 
suspended speed on the impeller off-bottom clearance 
(expressed in terms of the dimensionless ratio of the 
impeller off-bottom clearance to the tank diameter, C/T) . 
The just-suspended speed is not strongly influenced at low 
values of the off-bottom clearance, increasing in a linear
manner. This behavior holds for all off-bottom clearances
considered for the smallest impeller diameter to tank 
diameter ratio (D/T = 0.236).
However, for the larger impeller diameter to tank 
diameter ratios (D/T = 0.360 and 0.566), there is an off- 
bottom clearance where the behavior changes rather abruptly. 
For the intermediate impeller diameter to tank diameter 
ratio (D/T = 0.360), the rate at which the just-suspended 
speed increases with respect to off-bottom clearance is 
dramatic for clearance to tank diameter ratios greater than
27
IMPELLER OFF-BOTTOM CLEARANCE TO TANK DIAMETER RATIO (C/T)
FIGURE 6: SAMPLE DATA ILLUSTRATING THE DEPENDENCE OF THE JUST-SUSPENDED SPEED ON 
IMPELLER OFF-BOTTOM CLEARANCE AT VARIOUS IMPELLER DIAMETER TO TANK DIAMETER RATIOS
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fifty percent (C/T = 0.50). For the largest impeller 
diameter to tank diameter ratio (D/T = 0.566), there is an 
abrupt increase in the just-suspended speed as the off- 
bottom clearance is increased from thirty-five to forty 
percent.
These shifts in the dependence of the just-suspended 
speed on the off-bottom clearance are due to changes in flow 
pattern (Bakker et al., September 1994). At low clearances, 
the typical axial flow pattern is generated in which the 
impeller discharge flow impinges on the vessel base, and the 
flow is radially outward along the vessel base. At higher 
clearances, the impeller discharge flow impinges on the 
vessel wall rather than the base and flow is radially inward 
along the vessel base. The velocities at the vessel base 
are much lower when the flow is radially inward which leads 
to much higher just-suspended speeds. Because of the 
substantial torque and power penalties related to these 
higher just-suspended speeds, the geometries that lead to 
radially inward flow at the vessel base should be avoided in 
solids suspension applications.
The dependence of just-suspended speed on off-bottom 
clearance can be correlated in the following manner (for the 
conditions studied). At the lowest off-bottom clearances, 
the just-suspended speed is not affected.
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(8)
This relation holds when
)nu.n
(C/T)min represents the off-bottom clearance below which 
further reduction in the clearance has no effect on the 
just-suspended speed (i.e. - the just-suspended speed is
constant at the lowest off-bottom clearances). (C/T)min is 
dependent on the impeller diameter to tank diameter ratio 
(D/T) .
(|)min =0-15 for 0.236< £ <0.441 
(f)min = °-05 0.524< £ <0.566
For impeller diameter to tank diameter ratios in the range 
that could not be studied (0.441 < D/T < 0.524) , it is 
recommended that (C/T)min b® conservatively set at 0.15.
For higher impeller off-bottom clearances the just- 
suspended speed is related to clearance in the following
manner.
1 + 0.0148+1.64 (9)
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for
max
(C/T)max represents the maximum off-bottom clearance for 
which the Maxflo T impeller is recommended for solids 
suspension applications.
<dY 788 dlyl - 0.2281 y I for 0.236<y< 0.567 (io>
Figures 7 through 12 compare the experimental data with 
the proposed correlation. This comparison indicates 
reasonable agreement between the correlation and data.
Though the preceding correlations were developed based 
on data taken with a three-bladed Maxflo T impeller with 
blade tip angles of twenty-two degrees, they should be of 
acceptable accuracy for other configurations of the 
impeller. This is due to the fact that the off-bottom 
clearance does not influence the just-suspended speed to the 
same extent as other parameters such as scale, physical 
properties, and impeller diameter to tank diameter ratio 
(Fasano et al., 1994). Further, changes in number of blades 
and blade tip angle would not be expected to strongly effect 
the dependence of the just-suspended speed on off-bottom
clearance.
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AGURE 7: COMPARISON OP EXPERIMENTAL DATA ANO CORRELATION AT AN IMPELLER OIAMETER TO 
TANK DIAMETER RATIO OP 0.23B
C/T
A CURE B: COMPARISON OP EXPERIMENTAL OATA ANO CORRELATION AT AN IMPELLER DIAMETER TO 
TANK DIAMETER RATIO OP0.3G3
AOURE B: COMPARISON OP EXPERIMENTAL OATA ANO CORRELATION AT AN IMPELLER OIAMETER TO 
TANK DIAMETER RATIO OP 0.300
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RGURE 10: COMPAMSON OF EXPERIMENTAL DATA AND CORRELATION AT AN IMPELLER OIAMETER TO 
TANK OIAMETER RATIO Of 0.441
RGURE 11: COMPARISON OF EXPERIMENTAL OATA ANO CORRELATION AT AN IMPELLER OIAMETER TO 
TANK OIAMETER RATIO OFO.S23
RGURE U: COMPARISON OF EXPERIMENTAL OATA ANO CORRELATION AT AN IMPELLER OIAMETER TO 
TANK OIAMETER RATIO OF 0.6S7
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The dependence of the Maxflo T just-suspended speed on 
off-bottom clearance exhibits qualitative similarity with 
the behavior observed with the HE-3 impeller (Fasano et al., 
1994). For small impeller diameter to tank diameter ratios, 
placement of the impeller closer to the vessel base does not 
lead to lower just-suspended speeds. Further, larger 
impellers are influenced more by off-bottom clearance than 
smaller impellers. Figure 13 compares the geometric regions 
(D/T - C/T combinations) that yield good solids suspension 
performance with the Maxflo T, HE-3, and P-4 impellers. 
This comparison indicates that the Maxflo T delineation 
between good and poor performance lies between those of the
P-4 and HE-3 impellers.
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FIGURE 13: COMPARISON OF THE REGIONS OF GOOD SOLIDS SUSPENSION PERFORMANCE OF 
THE MAXFLO T, HE-3, AND P-4 IMPELLERS LUUi
CHAPTER VI
ESTIMATION OF THE GASSED POWER DRAW OF MIXED CD-6/MAXFLO T 
IMPELLER SYSTEMS FROM INDIVIDUAL IMPELLER POWER DRAWS
The relative gassed power draw of mixed CD-6/Maxflo T 
impeller systems, (Pg/Po)CD-6/Maxflo T was studied. The 
experimental data and model predictions are presented in 
Tables 9 through 11 of Appendix D and in Figures 14 through
16.
It has been suggested (Russell, 1995) that the data can 
be correlated by the following relation
P P P
=a/ +(l-a)/ di)
A ri n -*■ O
CD-6/MaxfloT CD-6 MsxfloT
where a is the fraction of the ungassed power attributed to 
the CD-6 impeller and (Pg/Po)CD-6 and (Pg/Po)MaxflO T are 
the relative gassed power draws of the CD-6 and Maxflo T 
impellers using either the ring-sparger or sheet-sparger 
techniques.
The model parameter a was determined a priori to be 
0.57 based on the power numbers of the impellers (NpzcD-6 = 
2.80 and Np^^axfio t — 0.345) and the diameters of the 
impellers (Dcd-6 = 6*3 inches and DMaxflo T = 9.05 inches) .
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RGURE 14A; GASSED POWER DRAW OF MIXED CD-6/MAXFLO T IMPELLER SYSTEMS WITH THE MAXFLO T 
POWER DRAW DETERMINED USING THE SHEET SPARGER TECHNIQUE 
FROUDE NUMBER = 0.3 (BASED ON CD-6 DIAMETER)
AERATION NUMBER (Qg/ND'"'3)
RGURE 14B: GASSED POWER DRAW OF MIXED CD-6/MAXFLO T IMPELLER SYSTEMS WITH THE MAXFLO T
POWER DRAW DETERMINED USING THE RING SPARGER TECHNIQUE
FROUDE NUMBER = 0.3 (BASED ON CD-6 DIAMETER)
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AERATION NUMBER (Qg/NDX3)
FIGURE 15A: GASSED POWER DRAW OF MIXED CD-6/MAXFL0 T IMPELLER SYSTEMS WITH THE MAXFLO T 
POWER DRAW DETERMINED USING THE SHEET SPARGER TECHNIQUE 
FROUDE NUMBER = 0.5 (BASED ON CD-6 DIAMETER)
FIGURE 15B: GASSED POWER DRAW OF MIXED CD-6/MAXFLO T IMPELLER SYSTEMS WITH THE MAXFLO T
POWER DRAW DETERMINED USING THE RING SPARGER TECHNIQUE
FROUDE NUMBER = 0.6 (BASED ON CD-6 DIAMETERI
39
AERATION NUMBER (Qg/NDA3)
RGURE 16A: GASSED POWER DRAW OF MIXED CD-6/MAXFL0 T IMPELLER SYSTEMS WITH THE MAXFLO T 
POWER DRAW DETERMINED USING THE SHEET SPARGER TECHNIQUE 
FROUDE NUMBER = 0.9 (BASED ON CD-6 DIAMETER)
AERATION NUMBER (Qg/NDA3)
RGURE 16B: GASSED POWER DRAW OF MIXED CD-6/MAXFLO T IMPELLER SYSTEMS WITH THE MAXFLO T
POWER DRAW DETERMINED USING THE RING SPARGER TECHNIQUE
FROUDE NUMBER = 0.9 (BASED ON CD-6 DIAMETER)
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a =
npct.d:
N D’1 ’ P.CD-d'-'cl ”1” p.MaxfloT MaxfloT (12a)
(2.80)(6.3)5
a " (2.80)(6.3) + (0.345)(9.05)5 = 0.57 (12b)
Since the diameters of the CD-6 and the Maxflo T
impellers are different, definition of the Froude (Npr = 
N D/g) and aeration (Na = Qg/ND ) numbers requires 
consideration. For this portion of the study, these 
parameters will be based on the diameter of the CD-6 
impeller. Given the ratio of the impeller diameters (Dnaxflo 
T = 1.44 Dcd-6) / the Froude and aeration numbers of the two 
impellers are related in the following manner.
NFr,Maxflo T = 1-44 NFr,CD-6 (16a)
Na, Maxflo T = 0.335 Na,CD-6 (16b)
Figure 14 presents the data and predictions for a 
Froude number of 0.3. At these conditions, the accuracy of 
the model predictions made using the sheet sparger technique 
(shown in Figure 14A) and the ring sparger technique (shown 
in Figure 14B) are similar. The average absolute error of 
the sheet sparger predictions is 3.9%, while the average 
absolute error of the ring sparger predictions is 4.5%. The
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similarity between the two techniques of estimating the 
Maxflo T power draw in the mixed impeller system agrees with 
the results obtained previously with mixed CD-6/HE-3 
impeller systems (Russell, 1995).
In Figure 15, at a Froude number of 0.6, the model 
predictions using the ring sparger technique can be seen to 
be more accurate than those using the sheet sparger 
technique. The average absolute error of the sheet sparger 
predictions is 8.4%, while the average absolute error of the 
ring sparger predictions is 3.7%. In fact, at low aeration 
numbers (less than about 0.2), the relative power draw 
(Pg/Po) of the mixed impeller system is less than that of 
the individual CD-6 and that of the Maxflo T using the sheet 
sparger technique (meaning that the model could not possibly 
be accurate). On the other hand, the model predictions 
using the ring sparger technique are quite accurate at these 
low aeration numbers.
Comparison of the data and model predictions at a 
Froude number of 0.9 (shown in Figure 16) clearly indicates 
that the ring sparger technique is superior to the sheet 
sparger technique for predicting the power draw of the 
Maxflo T impeller in mixed CD-6/Maxflo T impeller systems. 
The average absolute error of the sheet sparger predictions 
is 12.2%, while the average absolute error of the ring 
sparger predictions is 5.0%.
CHAPTER VII
THE GASSED POWER DRAW OF THE MAXFLO T IMPELLER IN 
MIXED CD-6/MAXFLO T IMPELLER SYSTEMS
Since the gassed power draw of the mixed CD-6/Maxflo T 
impeller system can be predicted using the ring sparger to 
determine the Maxflo T gassed power draw, we can now 
correlate the Maxflo T relative power draw (Pg/Po) using 
this experimental technique. The Maxflo T impeller has many 
different configurations (number of blades and blade tip 
angle) , so it is important to discern the influence that 
these design options have On the gassed power draw of the 
impeller. Figure 17 illustrates that the number of blades 
does not have a strong effect on the relative power draw 
(Pg/Po) of the Maxflo T (at a Froude number of 0.6, chosen 
to be the midrange of most industrial applications) . There 
are slight differences in the three configurations tested, 
but the greatest differences occur at aeration numbers below 
practical interest (aeration numbers less than 0.05). This 
data is also presented in Table 12 of Appendix E.
The relative power draw (Pg/Po) was found to be only a 
weak function of blade tip angle. The influence of blade tip 
angle on the relative power draw of the Maxflo T is shown in 
Figure 18 (and Table 13 of Appendix E) for the 3, 4, and
42
1.0
*
0.8
0.6 * £
Pg
/P
o • 1 f 1
0.4
0.2
0.0 t— 
0.00
* 3 BLADE 
■ 4 BLADE
• 6 BLADE
i----- i i i L J I L
0.05 0.10 0.15 0.20
AERATION NUMBER (Q/NDA3)
FIGURE 17: THE INFLUENCE OF NUMBER OF BLADES ON THE RELATIVE GASSED POWER DRAW OF THE 
MAXFLO T IMPELLER (FROUDE NUMBER = 0.6; D/T = 0.59; BLADE TIP ANGLES = 18 DEGREES)
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6-blade versions of this impeller. This data demonstrates 
that the Maxflo T relative power draw is lower at higher 
blade angles. This effect can be described with reasonable 
accuracy with the following power-law relation
P
5^ a p"°-5 (NA > 0.01) (13)
o
where P represents the blade tip angle.
For blade tip angles of eighteen degrees, the relative
power draw of the three-bladed Maxflo T impeller in mixed 
CD-6/Maxflo T impeller systems can be expressed in terms of 
dimensionless variables by the following correlation.
= 1 - atanh(bNA)•fn (14)
In this equation, Na is the aeration (or gassing) number
(Qg/ND ) , while a and b are functions of the Froude number 
2(Npr — N D/g) that can be calculated from the following
relations.
a = 0.491 + 0.1801n(NFr) (i5a)
b = 2.41 + 76.8tanh(0.322NFr) (15b)
45
three blades
1.0
• «
• *
*
a M
a
X
I
0.2 r
0.0 1-------
0.00
FOUR BLADES
1.0
0.8
X
X
0.6
0.4 r-
0.2
0.0'---- -
0.00
SIX BLAOES
1.0
0.8
0.0
0.4
0.2
0.0
* 18 DEQREES 
■ 22 DEGREES
• 20 DEGREES
0.05 0.10 0.15
AERATION NUMBER [Q/ND~3)
♦ I
| X
0.00
—1—
0.20
X
a
* 18 DEQREES 
■ 22 DEQREES
• 26 DEQREES
0.05 0.10 0.1S
AERATION NUMBER tQ/ND* 31
• • * X• I Xa X
0.20
• 18 OEQREES
• 22 DEOREES
• 28 DEQREES
0.06 0.10 0.15
AERATION NUMBER IQ/ND*3I
0.20
ROUSE 11: THE INFLUENCE OF SLADE TIP ANCLE ON THE RELATIVE GASSED POWER DRAW OF THE 
MAXFLO TIMPELLER (FROUOE NUMBER - O.S. O/T - 0.6SI
46
Note that the Froude and aeration numbers in this
correlation are based on the Maxflo T diameter, rather than 
the CD-6 diameter as in the previous study.
Figure 19 and Table 14 (of Appendix E) present the data 
taken to determine the effect of Froude number and impeller 
diameter to tank diameter ratio (D/T) on the relative power 
draw of the Maxflo T impeller. There is little influence of 
impeller diameter to tank diameter ratio, particularly at 
low Froude numbers. At higher Froude numbers, the relative 
power draw of the smaller impeller (D/T = 0.48) is slightly 
greater than that of the larger impeller (D/T = 0.58).
Since the smaller impeller is probably more typical of 
practical application and is more conservative, this 
impeller diameter to tank diameter ratio was used in the 
development of the correlation. The correlation is compared 
to the experimental data in Figure 19, and the agreement can
be seen to be reasonable.
The influence of impeller separation (the distance from 
the sparge ring to the impeller) is presented in Figure 20 
and Table 15 (of Appendix E). This limited data, taken with 
a three-bladed Maxflo T (D/T = 0.59, Froude number = 0.86, 
and blade tip angles = 18 degrees), indicates that impeller 
separation has little effect on relative power draw except 
at the lowest aeration numbers that are not of practical 
interest (aeration numbers less than 0.025).
47
FROUDE NUMBER » O.ZO
AERATION NUMBER IQ/ND'31
FROUDE NUMBER - 0.30
AERATION NUMBER IQ/NO'3)
FROUDE NUMBER - 0.46
AERATION NUMBER |Q/N0*3)
HOURS '»: THE INFLUENCE OF FROUOE NUMBER ON THE RELATIVE OASSEO ROWER OR Art OF THE 
MAXFLO T IMPELLER (0/T . 0.4S AND O.M: SLAOE TIP ANGLES - ,« DECREES! CURVES REPRESENT THE 
CORRELATION AT FROUOE NUMBfRSOF0.20rTOPI.0.30.0.4t.O.M,0.SO. 1.20. ANO 1.60 BOTTOM!
48
FROUDE NUMBER - O.BO
AERATION NUMBER IO7ND* 3)
FROUDE NUMBER a O.SO
AERATION NUMBER (CUND* 3)
FROUDE NUMBER - 1.20
AERATION NUMBER IO/NO'3)
"CURE 1* THE 1NR.UENCE OF FROUOC NUMBER OH THE RELATIVE GASSED POWER DRAW OF THE
HAJLR.OT IMREU-ER O/T . 0.41 ANO O.M: BLADE T1R ANGLES • 1» DECREES] CURVts RERRESEHT THE
correlation at frouo e nu user s o f a .20 /tori. 0.30.00. so. 0. «o, 1.20, ano 1 ,sa tso ttomi
49
FROUOE NUMBER » 1.BO
FIGURE 1k THE -NR.UENCE OF FROUOE NUMBER ON THE REUETIVE GASSED POWER DRAW OF THE 
MAJER.O T IMPELLER O/T . O.«« AND O.M; BLADE TTP ANGUS - 1BDEOREES1 CURVES "EPRESENT THE 
CORRELATION AT FROUOE NUMBERS OFO.2O (TORI, O.JO.O O.BO.O.BO, I JO. ANO ISO BOTTOM)
Pg
/P
o
FIGURE 20: THE INFLUENCE OF IMPELLER SEPARATION ON THE RELATIVE GASSED POWER DRAW OF THE 
MAXFLO T IMPELLER (THREE-BLADED IMPELLER; FROUDE NUMBER = 0.86; D/T = 0.59; BLADE TIP 
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CHAPTER VIII
CONCLUSIONS AND RECOMMENDATIONS
Turbulent power number correlations were developed for 
the three-bladed Maxflo T impeller at an impeller off-bottom 
clearance equal to one-third of the vessel diameter. Power
numbers for the four-bladed and six-bladed versions of the
Maxflo T were correlated in terms of the power number of the 
three-bladed version, whereas the five-bladed version power 
number was simply estimated by interpolation. Dramatic 
increases in power number were observed when a reversal of 
the flow pattern occurred. Power number increased in a 
nearly linear manner with increasing blade tip angle. To 
complete the study of geometric effects, the influence of 
off-bottom clearance on the Maxflo T power number should be 
determined. Also, the influence of Reynolds number on the 
power draw must be characterized.
The influence of physical properties on the just- 
suspended speed of the Maxflo T impeller in a standard 
system has been correlated (D/T = 0.37, C/T = 0.25, Z/T = 1, 
X = 5 weight percent, T = 11.375 inches, and flat-bottomed 
vessel).
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Increasing either the blade tip angle or the number of 
blades generally increases the just-suspended torque and 
power requirements of the Maxflo T impeller. In all cases, 
the Maxflo T outperforms the P-4 in terms of just-suspended 
torque and power requirements. The just-suspended torque 
requirements of the HE-3 are lower than those of all 
versions of the Maxflo T that were tested. The just- 
suspended power requirements of the two impellers are 
similar, except that the three-bladed version of the Maxflo 
T with low blade angles can provide just-suspended agitation 
at lower power levels. The just-suspended speeds of the 
Maxflo T are lower than those of the HE-3,which may provide 
some advantage when critical speed problems are considered.
A correlation was developed to describe the dependence 
of just-suspended speed on impeller off-bottom clearance. At 
low values of impeller diameter to tank diameter ratio(D/T) 
the just suspended speed is weakly dependent on off-bottom 
clearance. At higher values of D/T, abrupt increases in the 
just-suspended speeds were observed as flow reversal 
occurred. Comparing geometric regions of solids suspension 
performance (C/T - D/T combinations) , it is observed that 
the Maxflo T curve lies between those of the HE-3 and P-4 
impellers. To complete characterization of the solids 
suspension performance of the Maxflo T impeller, the 
influence of the impeller diameter to tank diameter ratio
must also be characterized.
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Gassed power draw of a mixed CD-6/Maxflow T system was 
estimated from individual impeller data. The appropriate 
environment for the CD-6 impeller is dispersing gas alone 
without any pumping impellers present. It was found that 
the appropriate environment for the Maxflo T impeller is 
with gas introduced to the vessel through a sparge ring that 
is significantly larger than the diameter of the Maxflo T. 
For both impellers, the conditions (speed and aeration rate) 
should be the same as those of the mixed impeller system.
There is a small influence of blade tip angle on the 
relative power draw (Pg/Po) of the Maxflo T. The relative 
power draw was found to be independent of the number of 
blades, the impeller diameter to tank diameter ratio and 
impeller separation for the systems studied (D/T = 0.48 and 
0.58; S = T/2 and T) . The correlation of Equations 13 
through 15 should be used to predict the gassed power draw 
of the Maxflo T impeller in mixed impeller systems.
APPENDIX A
POWER DRAW DATA
Tabla 2 Experimental Power Ranber Data for the Three-Bladed Maxflo T
D/T ■ 0.114 (D - 4.10 inches, T » 36 inches^
Spaed
(rpm)
Torqae
(inlb)
Power
Ranber
781 1.4 0.479 Blade tip angle ■ 18°
1007 2.3 0.473 Average power number " 0.463
1167 2.9 0.444 Correlation power nonber - 0.424
1280 3.6 0.458 Krror =* -8.4ft
1432 4.6 0.468
961 2.4 0.542 Blade tip angle *20°
1119 2.7 0.450 Average power nonber • 0.523
1293 4.2 0.524 Correlation power nonber ■ 0.487
1307 5.1 0.553 Krror - -6.9ft
1516 6.0 0.544
757 1.5 0.546 Blade tip angle - 22°
926 2.4 0.584 Average power nonber ■ 0.569
1087 3.4 0.600 Correlation power nonber ■ 0.563
1214 4.0 0.566 Krror =■ -1.1ft
1305 4.5 0.551
792 1.8 0.598 Blade tip angle ■ 24°
924 2.6 0.635 Average power nonber ■ 0.62 4
1093 3.4 0.593 Correlation power nonber ■ 0.653
1258 4.9 0.646 Krror ■ +4.6ft
1381 5.9 0.645
641 1.4 0.711 Blade tip angle —26°
760 2.0 0.722 Average power nonber ■ 0.752
959 3.4 0.771 Correlation power nonber - 0.757
1045 3.9 0.745 kxcor - +0.74
1168 5.3 0.810
D/T - 0.165 (D » 5.95 inches, T = 36 inches)
Speed Torqae Powi
(rpn) (inlb) Hantoer
564 4.4 0.448 Blade tip angle ■ 18°
7 67 7.8 0.430 Average power nonber » 0.435
963 12.7 0.444 Correlation power nonber ■ 0.424
1134 17.1 0.431 Krror - -2.5ft
1282 21.5 0.424
619 6.1 0.516 Blade tip angle ■ 20°
720 8.5 0.531 Average power nonber ■ 0.521
874 12.5 0.530 Correlation power nonber - 0.487
1008 16.0 0.510 Krror ■ -6.5ft
ms 19.9 0.519
557 5.7 0.595 Blade tip angle - 22°
668 8.1 0.508 Average power nonber ■ 0.585
785 11.0 0.578 Correlation power nonber — 0.563
915 14.7 0.569 Krror - -3.8ft
1056 20.5 0.593
498 5.1 0.666 Blade tip angle ■ 24°
638 8.5 0.677 Average power nonber ■ 0.667
779 12.2 0.651 Correlation power nonber ■ 0.653
819 14.1 0.661 Krror — -2.1ft
921 17.3 0.661
438 4.7 0.794 Blade tip angle "26°
551 7.7 0.822 Average power nonber ■ 0.798
672 10.9 0.782 Correlation power nonber ■ 0.757
784 15.1 0.796 Krror — -5.1ft
073 18.0 0.799
54
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Tabla 2: Kxperimental Power Nunber Data for the Three-Bladed Maxflo T 
(continued)
D/T ■ 0 236 (D ■ 4 10 inches. T ■ 17.375 inches)
Speed Torque Power
(rpm) (inlb) Nunber
1270 3.0 0.388 Blade tip angle "18°
1529 4.5 0.401 Average power nunber ■ 0.398
1579 4.9 0.410 Correlation power nunber ■ 0.402
1727 5.6 0.392 Krror - +1.0%
960 2.4 0.543 Blade tip angle ™ 20°
1120 3.1 0.515 Average power nunber ™ 0.501
1226 3.6 0.499 Correlation power nunber " 0.465
1347 4.1 0.471 Krror ■ -7.2%
1437 4.9 0.495
1523 5.4 0.485
1046 2.5 0.476 Blade tip angle “22°
1264 4.1 0.535 Average power nunber ■ 0.539
1419 5.3 0.549 Correlation power nunber ■ 0.538
1495 6.0 0.560 Krror =■ -0.2%
1662 7.5 0.566
1912 8.6 0.546
1145 3.6 0.573 Blade tip angle "24°
1337 4.9 0.572 Average power nunber ■ 0.569
1546 6.5 0.567 Correlation power nunber ■ 0.625
1692 7.7 0.561 ■ccor ■ +9.88
1904 8.9 0.570
651 1.4 0.689 Blade tip angle ■ 26°
992 2.9 0.777 Average power nunber ■ 0.745
1139 4.7 0.755 Correlation power nunber ■ 0.722
1384 6.9 0.751 Krror ■ -3.1%
1487 8.0 0.754
D/T - 0.251 (D - 9.05 inches. T ■ 36 inches)
Speed Torque Power
(qua) (inlb) Nunber
384 13.2 0.356 Blade tip angle ■ 18°
441 17.6 0.360 Average power nunber ■ 0.358
480 20.8 0.359 Correlation power nunber ■ 0.397
703 43.8 0.353 Krror - +10.9%
862 67.9 0.359
302 9.9 0.432 Blade tip angle - 20°
335 11.5 0.408 Average power nunber - 0.430
485 25.0 0.423 Correlation power nunber — 0.460
621 43.6 0.450 Itior - +7.08
709 55.3 0.438
268 8.3 0.460 Blade tip angle ■ 22°
399 19.7 0.492 Average power nunber ■ 0.498
457 27.3 0.520 Correlation power nunber ■ 0.533
592 45.0 0.511 Krror - +7.0%
699 62.3 0.507
316 13.7 0.546 Blade tip angle -24°
379 20.5 0.568 Average power nunber ■ 0.582
443 30.1 0.610 Correlation power nunber ■ 0.618
469 32.3 0.584 ■ccoc - +6.28
529 42.3 0.601
236 9.9 0.707 Blade tip angle —26°
285 14.2 0.696 Average power nunber ■ 0.700
355 22.4 0.707 Correlation power nunber — 0.714
443 34.2 0.693 Krror - +2.0%
555 54.0 0.698
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Table 2: Experimental Power Number Data for the Three-Bladed Maxflo T
(continued)
.10 inchea, T ■ 13.5 inches)
Speed Torque Power
(rpm) (inlb) Number
1222 3.0 0.419 Blade tip angle = 18°
1398 4.0 0.427 Average power number ■ 0
1496 4.5 0.419 Correlation power number
1591 4.9 0.404 Error =» -8.98
1083 2.3 0.409 Blade tip angle » 20°
1244 3.0 0.404 Average power number - 0
1394 3.7 0.397 Correlation power number
1521 4.4 0.397 Error » +9.78
1703 5.7 0.410
1286 4.4 0.555 Blade tip angle - 22°
1495 6.2 0.578 Average power number = 0.
1697 7.6 0.550 Correlation power number
1933 10.2 0.569 Error - -8.98
828 2.1 0.639 Blade tip angle ■ 24°
1244 4.8 0.647 Average power number * 0
1410 6.0 0.629 Correlation power number
1514 6.9 0.628 Error - -4.68
1614 7.7 0.616
1751 8.6 0.585
1026 3.2 0.634 Blade tip angle ■ 26°
1245 5.0 0.673 Average power number ■ 0
1473 7.0 0.673 Correlation power number
1622 8.5 0.674 Error - +3.38
1838 10.8 0.667
417
- 0.300
403
- 0.442
563
- 0.513
624
- 0.595
664
- 0.686
D/T - 0.342 <D - 5.95 inohea, T - 17.375 inchea)
Sp««d Torque Power
(rpm) (inlb) Number
836 7.8 0.362 Blade tip angle — 18°
948 10.5 0.379 Average power number ■ 0.
1103 14.9 0.397 Correlation power number
1226 18.1 0.390 Error - -4.48
1328 21.5 0.395
542 4.2 0.463 Blade tip angle -20°
579 5.3 0.512 Average power number « 0.
686 7.2 0.496 Correlation power number
1000 14.2 0.460 Error - -9.78
1136 18.5 0.464
1225 21.0 0.453
508 4.3 0.540 Blade tip angle ■ 22°
564 5.3 0.540 Average power number » 0
623 6.7 0.559 Correlation power number
812 10.6 0.521 Error ■ -5.18
927 13.4 0.505
10 62 18.3 0.526
372 2.4 0.562 Blade tip angle -24°
535 4.9 0.555 Average power number ™ 0
646 7.3 0.567 Correlation power number
756 10.3 0.584 Error - +1.68
893 14.3 0.581
1054 19. 6 0.572
217 1.0 0.688 Blade tip angle -26°
435 4.3 0.736 Average power number — 0.
565 7.3 0.741 Correlation power number
873 15.7 0.667 Error » -5.48
999 21.0 0.682
384
- 0.367
475
- 0.429
526
- 0.499
570
- 0.579
703
- 0.665
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Tabla 2: experimental Power Nunber Data for tha Thraa-Bladad Maxflo T
(continued)
D/T - 0 441 (D - 5.95 inchas, T ■ 13.5 inches)
Speed Torque Power
(rptn) (inlb) Nunber
590 3.7 0.344 Blade tip angle ■ 18°
612 3.9 0.337 Average power nunber ■ 0.331
704 5.0 0.327 Correlation power nunber =■ 0.334
9 68 7.3 0.314 Krror ■ +0.9%
1328 21.5 0.395
528 3.2 0.372 Blade tip angle =■ 20°
926 8.8 0.418 Average power nunber ■ 0.412
1056 14.7 0.427 Correlation power nunber - 0.397
1187 18.3 0.421 Krror ■ -3.6%
1291 21.8 0.424
497 4.0 0.525 Blade tip angle » 22°
840 10.4 0.478 Average power nunber - 0.491
1053 16.3 0.476 Correlation power nunber ■ 0.463
1229 22.6 0.485 Krror » -5.7%
486 4.2 0.576 Blade tip angle -24°
744 9.7 0 568 Average power nunber » 0.559
1028 17.7 0.543 Correlation power nunber ■ 0.536
1217 24.6 0.538 Krror - -4.1%
1426 35.8 0.570
396 3.3 0.675 Blade tip angle "26°
898 15.7 0.631 Average power nunber 0.645
1068 22.3 0.633 Correlation power nunber * 0.613
1242 30.6 0.643 Krror » -5.0%
1345 36.0 0.645
D/T - 0.521 (D ■ 9.05 inches, T ■ 17.375 inches)
Spaad Torque Power
(rpm) (inlb) Nunber
515 21.0 0.315 Blade tip angle - 18°
568 26.0 0.321 Average power nunber ■ 0.313
658 34.0 0.312 Correlation power r ■ 0.310
679 35.2 0.304 Krror » -1.0%
755 45.0 0.314
319 10.0 0.391 Blade tip angle -20°
357 12.2 0.381 Average power nunber « 0.375
402 15.0 0.369 Correlation power nunber — 0.372
457 19.5 0.372 Ixtoi - -0.89
536 26. 9 0.373
670 40.9 0.363
279 8.4 0.429 Blade tip angle ■ 22°
327 11.6 0.432 Average power nunber ■ 0.428
388 16.1 0.426 Correlation power nunber ■ 0.436
436 20.3 0.425 Krror ■ +1.9%
593 38.0 0.430
236 6.9 0.493 Blade tip angle "24°
360 15.9 0.488 Average power nunber " 0.487
419 21.3 0.483 Correlation power nunber ■ 0.504
556 37.6 0.484 Krror « +3.5%
192 4.9 0.529 Blade tip angle “ 26°
247 8.5 0.554 Average power nunber ■■ 0.556
325 15.0 0.565 Correlation power nunber ■ 0.573
398 21.9 0.550 Krror - +3.1%
535 41.8 0.581
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Tabla 2: Experimental Power Nonber Data for the Three-Bladed Maxflo T
(continued)
D/T - 0567 (D ■ 595 inchea, T - 10.5 inchea)
Speed Torqae Power
(rp«n) (inlb) Nonber
616 3.6 0.307 Blade tip angle « 18°
706 4.8 0.312 Average power nonber ■ 0.310
755 5.4 0.307 Correlation power nonber » 0.361
969 7.4 0.317 Error - +16.59
1031 10.0 0.305
557 4.5 0.470 Blade tip angle » 20°
710 7.4 0.476 Average power nonber - 0.459
796 9.6 0.451 Correlation power nonber - 0.439
919 9.1 0.440 Error ■ -4.48
949 12.8 0.461
453 3.8 0.600 Blade tip angle ■ 22°
592 5.9 0.564 Average power nonber » 0.567
661 7.6 0.564 Correlation power nonber - 0.523
703 9.4 0.551 Error - -7.98
915 11.4 0.556
452 6.9 0.634 Blade tip angle >24°
537 15.9 0.618 Average power nonber ■ 0.62 4
661 21.3 0.645 Correlation power nonber - 0.613
796 37.6 0.609 Error ■ -1.88
900 15.4 0.616
443 4.7 0.776 Blade tip angle ■ 26°
490 5.5 0.773 Average power nonber — 0.7 67
558 7.2 0.749 Correlation power nonber — 0.709
626 9.3 0.769 Error - -7.68
681 11.0 0.768
D/T ■ 0.626 (D ■ 5.95 inches, T ■ 9.5 inchea)
Speed
(rpm)
Torqae
(inlb)
Power
Nonber
373 2.0 0.466 Blade tip angle ■ 18°
474 3.2 0.461 Average power nonber » 0.447
556 4.3 0.451 Correlation power nonber « 0.426
696 6.5 0.435 Error - -4.78
974 10.0 0.424
462 3.5 0.531 Blade tip angle ■ 20°
507 4.1 0.517 Average power nonber ■ 0.526
590 5.7 0.531 Correlation power nonber " 0.526
672 7.5 0.538 Error - 0.08
776 9.5 0.511
433 3.3 0.570 Blade tip angle - 22°
488 4.6 0.626 Average power nonber * 0.609
558 5.7 0.593 Correlation power nonber ■ 0.635
572 6.3 0.624 Error - +4.48
689 9.2 0.628
368 3.2 0.766 Blade tip angle "24°
448 4.6 0.743 Average power nonber ■ 0.743
496 5.6 0.737 Correlation power nonber ■ 0.754
569 7.4 0.741 Error - +1.58
660 9.8 0.729
333 3.0 0.876 Blade tip angle - 26°
402 4.2 0.842 Average power nonber ■ 0.877
457 5.8 0.900 Correlation power nonber — 0.882
468 6.0 0.888 Error ■ +0.68
588 9.4 0.881
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Table 2: Experimental Power tfunber Data for the Three-Bladed Maxflo T 
(continued)
D/T -0.670 (D — 9.Q5 Inchea, T - 13.5 Inchea)
Speed Torque Power
(■TP«n) (inlb)
277 9.4 0.487 Blade tip angle - 18°
296 10.6 0.481 Avttcaga powox snnfeec » 0.488
365 16.2 0.484 Correlation power number « 0.475
440 24.3 0.499 Krror - -2.78
161 3.6 0.553 Blade tip angle - 20°
206 6.3 0.591 Average power nuxxber - 0.598
282 12.3 0.615 Correlation power number — 0.591
324 16.3 0.618 Krror - -1.28
415 26.5 0.612
218 9.0 0.754 Blade tip angle - 22°
344 21.2 0.713 Average power uunfcer - 0.722
463 38.5 0.715 Correlation power number - 0.718
513 46.7 0.706 Krror - -0.68
145 4.4 0.833 Blade tip angle — 24°
167 6.1 0.870 Average power nunber - 0.859
201 8.8 0.867 Correlation power nunber — 0.858
253 13.7 0.852 Krror - -0.18
293 18.9 0.876
304 19.9 0.857
154 5.5 0.923 Blade tip angle *26°
195 9.5 0.994 Average power nunber - 0.993
273 19.0 1.014 Correlation power nnzcber — 1.01
290 21.7 1.027 Krror ■ +1.78
361 33.0 1.008
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Tabla 3: Experimental Power Nusfeer Data for the rour-Bladed Maxflo T
D/T - 0.1K [D = 4 10 inchea, T - 36 inchea)
Speed
(rpro)
Torque
(inlb)
Power
Number
1049 2.8 0.531 Blade tip angle ■ 18°
1189 3.6 0.531 Average power number — 0.534
1351 4.6 0.526 Correlation power nunber ■ 0.483
1447 5.5 0.548 Krror ™ -9.6ft
1583 6.4 0.533
847 2.2 0.639 Blade tip angle - 20°
959 2.9 0.658 Average power number » 0.645
1026 3.2 0.634 Correlation power nunber * 0.555
1238 4.7 0.639 Krror « -14.0ft
1335 5.6 0.655
757 2.0 0.728 Blade tip angle - 22°
927 2.9 0.704 Average power nunber » 0.702
1096 4.1 0.712 Correlation power nunber “ 0.642
1251 5.2 0.693 Krror - -8.5ft
1418 6.5 0.674
754 2.4 0.880 Blade tip angle » 24°
840 2.7 0.798 Average power nunber « 0.827
983 3.8 0.820 Correlation power nunber « 0.744
1073 4.6 0.833 Krror - -10.0ft
1194 5.5 0.805
478 1.2 1.095 Blade tip angle =■ 26°
822 2.8 0.864 Average power nunber “ 0.952
8S3 3.2 0.917 Correlation power nunber ■ 0.863
1170 6.3 0.960 Krror - -9.36
1444 9.6 0.960
D/T - a. 166 IP - 5.99 inohea. T - 36 Inchea)
Speed Torque Power
(rpm) (inlb) Nunber
456 3.4 0.512 Blade tip angle — 18°
601 5.8 0.503 Average power nunber ■ 0.502
725 8.7 0.519 Correlation power nunber - 0.483
816 10.2 0.480 Krror =“ -3.8ft
1016 16.3 0.495
407 3.3 0.624 Blade tip angle -20°
568 6.0 0.583 Average power nunber <■ 0.573
647 7.6 0.569 Correlation power nunber « 0.555
759 10.0 0.544 Krror ■ -3.1ft
924 14.9 0.547
434 4.0 0.665 Blade tip angle ■ 22°
518 5.8 0.677 Average power nunber • 0.653
559 6.4 0.642 Correlation power nunber ■ 0.642
690 9.9 0.651 Krror ■ -1.7ft
744 11.1 0.628
415 4.1 0.666 Blade tip angle “ 24°
493 6.0 0.677 Average power nunber ■ 0.734
611 8.2 0.651 Correlation power nunber ■ 0.744
658 10.0 0.661 Krror » +1.4ft
965 21.9 0.661
290 2.7 1.006 Blade tip angle -26°
382 4.4 0.945 Average power nunber ■ 0.915
496 7.1 0.904 Correlation power nunber - 0.863
708 13.9 0.869 Krror - -5.7ft
888 21.4 0.850
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Table 3: Experimental Power Wonker Data for the Poor-Bladed Maxflo T 
(oontinoed)
D/T » 0-236 (D = 4.10 lnctwi, T » 17.375 inches)
Speed. Torque Power
(rixn) (inlb) Wanker
1080 2.7 0.483 Blade tip angle ™ 18°
1216 3.4 0.480 Average power nonker - 0.471
1323 3.8 0.453 Correlation power nonker » 0.458
1400 4.5 0.479 Error “ -2.8ft
1590 5.6 0.462
1096 3.3 0.573 Blade tip angle —20°
1214 4.1 0.580 Average power nonker — 0.570
1368 5.2 0.S79 Correlation power nonker “ 0.530
1538 6.4 0.564 Error “ -7.0ft
1626 7.0 0.552
1176 4.3 0.648 Blade tip angle ■ 22°
1280 5.2 0.662 Average power Banker » 0.661
1401 6. 4 0.680 Correlation power nonker ■ 0.613
1549 7.5 0.652 Error » -7.3ft
1027 3.6 0.712 Blade tip angle » 24°
1042 3.7 0.711 Average power nonker ■ 0.733
1222 5.4 0.754 Correlation power nonker ■ 0.712
1389 7.0 0.757 Error » -2.9ft
1536 8.3 0.734
1175 5.5 0.831 Blade tip angle -26°
1310 6.8 0.826 Average power nonker » 0.834
1392 7.8 0.839 Correlation power nonker - 0.823
1537 9.5 0.839 Error - -1.3ft
D/T - 0.254 (D - 9.13 inches, T - 36 inchea)
Speed Torgoe Power
(rpm) (inlb) Wanker
400 15.7 0.374 Blade tip angle - 18°
429 18.5 0.383 Average power nonker - 0.385
482 24.9 0.408 Correlation power nonker “ 0.452
556 31.7 0.390 Error - +17.4ft
623 37.5 0.368
250 8.2 0.500 Blade tip angle >20°
298 11.5 0.493 Average power nonker — 0.484
355 16.2 0.490 Correlation power nonker - 0.523
469 27.4 0.474 Error “ +8.1ft
594 43.0 0.464
347 16.9 0.534 Blade tip angle ■ 22°
388 21.2 0.536 Average power nonker =■ 0.535
438 26.3 0.S22 Correlation power nonker ■ 0.606
501 35.8 0.543 Error - +13.30
569 46.1 0.542
266 12.1 0.651 Blade tip angle -24°
327 18.2 0.648 Average power nonker “ 0.648
366 21.9 0.623 Correlation power nonker ■ 0.703
538 50.8 0.668 Krror ■ +B.50
323 20.9 0.763 Blade tip angle “ 26°
394 29.2 0.716 Average power nonker - 0.725
431 35.7 0.732 Correlation power nonker «■ 0.812
477 40.1 0.671 Ercoc - +12.OB
556 60.5 0.745
62
Table 3: Experimental Power Nunber Data for the Tour-Bladed Maxflo T
(continued)
Speed Torque Power
(rpm) (inlb) Nonber
1072 2.7 0.490 Blade tip angle - 18°
1178 3.3 0.496 Average power nunber - 0.475
1336 3.9 0.456 Correlation power nunber — 0.433
1472 4.9 0.472 Error - -8.8%
1536 5.2 0.460
1085 3.2 0.567 Blade tip angle - 20°
12 69 4.1 0.531 Average power nunber — 0.538
1429 5.2 0.531 Correlation power nunber - 0.503
1580 6.2 0.518 Error — -6.5%
1607 7.4 0.542
1066 4.4 0.752 Blade tip angle - 22°
1190 6.2 0.639 Average power nunber - 0.643
1410 7.6 0.629 Correlation power nunber - 0.586
1521 10.2 0.595 Error - -8.9%
1720 8.5 0.599
948 3.1 0.719 Blade tip angle — 24°
1053 3.7 0.696 Average power nunber - 0.690
1160 4.5 0.688 Correlation power nunber - 0.678
1278 5.2 0.664 Error = -1.7%
1376 6.2 0.683
1093 4.6 0.803 Blade tip angle - 26°
1161 5.2 0.804 Average power nunber - 0.811
1206 5.7 0.817 Correlation power nunber 0.761
1275 6.4 0.821 Error — -3.7%
1342 7.0 0.811
D/T - 0.345 (D -5.99 inches. T - 17.375 inches)
Speed Torque Power
(rpm) (inlb) Nonber
410 2.1 0.391 Blade tip angle - 18°
494 3.1 0.398 Average power nunber - 0.412
636 5.5 0.426 Correlation power nunber - 0.417
675 6.4 0.440 Error - +1.2%
896 10.4 0.406
424 3.1 0.540 Blade tip angle - 20°
428 2.8 0.479 Average power nunber - 0.490
500 4.1 0.514 Correlation power nunber D 0.488
933 12.9 0.464 Error - +0.4%
1036 15.5 0.452
346 2.1 0.550 Blade tip angle - 22°
517 4.5 0.527 Average power nunber - 0.532
726 8.9 0.529 Correlation power nunber — 0.568
901 13.5 0.521 Error - +6.8%
414 3.4 0.621 Blade tip angle - 24°
508 5.3 0.643 Average power nunber - 0.62 9
607 7.6 0.646 Correlation power nunber - 0.658
785 11.9 0.605 Error - +4.6%
860 14.9 0.631
397 3.7 0.735 Blade tip angle - 26°
430 4.2 0.712 Average power nunber - 0.708
511 6.0 0.720 Correlation power nunber — 0.757
747 12.3 0.691 Error - +6.9%
849 15.7 0.682
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Table 3: Kxj rimental Power Nonber Data for the roar-Bladed Maxflo T
(con tinned)
D/T - 0.444 (D - 5.99 inchea, T ■ 13.5 inchea)
Speed Torqae Power
(rptn) (inlb) Nonber
776 7.1 0.369 Blade tip angle =" 18°
878 9.2 0.374 Average power nonber ■ 0.375
981 11.7 0.381 Correlation power nonber « 0.380
1136 15.5 0.376 Krror ■ +1.38
347 1.7 0.442 Blade tip angle - 20°
541 4.1 0.439 Average power nonber ■ 0.435
781 8.3 0.426 Correlation power nonber - 0.451
1012 14.1 0.431 Krror - +3.78
1130 17.7 0.434
551 4.8 0.495 Blade tip angle — 22°
566 5.5 0.538 Average power nonber - 0.508
819 10.8 0.504 Correlation power nonber - 0.527
899 13.1 0.508 Krror = +3.78
10 97 19.0 0.495
490 4.6 0.600 Blade tip angle -24°
545 5.3 0.559 Average power nonber ■ 0.573
745 9.8 0.553 Correlation power nonber ■ 0.60 9
895 14.4 0.563 Krror ■ +6.38
1042 20.5 0.592
351 2.3 0.585 Blade tip angle <"26°
435 4.0 0.662 Average power nonber - 0.652
478 4.9 0.672 Correlation power nonber — 0.697
555 6.6 0.671 Krror ■ +6.98
605 7.8 0.668
D/T - 0.525 (D - 9.13 inchea, T - 17.375 inchea)
Speed Torqae Power
(IP«n) (inlb) Nonber
273 6.4 0.327 Blade tip angle — 18°
302 8.3 0.347 Average power nonber ™ 0.338
345 10.9 0.349 Correlation power nonber ■ 0.358
434 16. 9 0.342 Krror - +5.98
600 31.0 0.328
204 4.0 0.391 Blade tip angle -20°
270 7.2 0.381 Average power nonber — 0.382
317 10.2 0.369 Correlation power nonber - 0.431
401 16.9 0.372 Krror ■ +12.88
201 4.7 0.443 Blade tip angle » 22°
328 12.9 0.457 Average power nonber ■ 0.452
382 17.4 0.454 Correlation power nonber - 0.506
617 45.5 0.455 Krror - +11.98
272 10.1 0.520 Blade tip angle ■ 24*
332 14.9 0.515 Average power nonber “ 0.517 
Correlation power nonber ■ 0.585 
Krror - +13.28
278 12.0 0.591 Blade tip angle -26*
304 14.4 0.593 Average power nonber “ 0.591
324 16.2 0.591 Correlation power nonber - 0.666
334 17.6 0.601 Krror - +12.78
374 21.2 0.577
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Tabla 3: Kxperimental Power Nunber Data for the Poor-Bladed Maxflo T
(continued)
D/T » 0.570 (D ■ 5.99 inchea, T ■ 10.5 inchea;
Speed Torque Power
(rpm) (inlb) Nunber
349 1.5 0.386 Blade tip angle ■ 16°
430 2.4 0.407 Average power nunber — 0.383
519 3.1 0.361 Correlation power mutex ■ 0.415
597 4.4 0.387 Krror « +8.3ft
600 4.3 0.374
373 2.6 0.585 Blade tip angle -20°
433 3.5 0.585 Average power nunber = 0.534
517 4.5 0.527 Correlation power nunber =■ 0.50 6
650 6.6 0.489 Krror = -5.2ft
712 7.8 0.482
399 3.3 0.653 Blade tip angle « 22°
458 4.7 0.702 Average power nu er ® 0.682
542 6.4 0.683 Correlation power nunber ■ 0.602
585 7.5 0.687 Krror - -11.7ft
633 8.8 0.688
429 4.3 0.732 Blade tip angle » 24°
484 5.6 0.749 Average power nunber — 0.731
539 6.6 0.712 Correlation power nunber =■ 0.707
576 7.6 0.718 Krror - -3.3ft
687 11.2 0.743
440 5.6 0.90 6 Blade tip angle » 26°
489 6.9 0.904 Average power nunber - 0.885
537 7.9 0.658 Correlation power nunber =■ 0.817
539 7.9 0.852 Krror - -7.7ft
645 12.0 0.904
D/T - 0.631 (D - 5.99 inchea, T » 9.5 inchea)
Speed
(zpm)
Torque
(inlb)
Power
Nunber
433 3.1 0.518 Blade tip angle — 18°
462 3.5 0.514 Average power nunber ■ 0.509
52 9 4.4 0.493 Correlation power nunber » 0.491
547 4.7 0.492 Krror “ -3.5ft
60 6 6.2 0.529
392 2.8 0.571 Blade tip angle -20°
431 3.4 0.573 Average power nunber » 0.584
487 4.4 0.581 Correlation power nunber ■ 0.608
528 5.2 0.584 Krror » +4.1ft
569 6.3 0.610
365 3.2 0.753 Blade tip angle «■ 22°
406 3.9 0.741 Average power nunber - 0.743
441 4.6 0.741 Correlation power nunber ■ 0.733
490 5.7 0.744 Krror — -1.3ft
562 7.4 0.734
316 2.9 0.910 Blade tip angle "24°
359 3.7 0.899 Average power nunber ■ 0.885
409 4.6 0.862 Correlation power nunber ■ 0.873
483 6.6 0.886 Krror - -1.3ft
530 7.8 0.870
295 2.7 0.972 Blade tip angle "26°
361 4.1 0.986 Average power nunber » 0.975
370 4.3 0.984 Correlation power nunber - 1.02
426 5.6 0.967 Krror ■ +4.6ft
441 6.0 0.967
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Table 3: Kxperlznental Power Nunber Data for the Four-Bladed Maxflo T
(oo&tizmed)
D/T - 0.676 (D - 9.13 lnchea, T - 13.5 lnchea)
Speed Torque Power
(rpm) (inlb) Nunber
135 2.6 0.543 Blade tip angle - 18°
162 3.7 0.537 Average power nunber - 0.552
202 5.9 0.551 Correlation power nunber “ 0.549
229 7.9 0.574 Krror — -0.5ft
324 15.3 0.555
112 2.5 0.759 Blade tip angle « 20°
175 6.0 0.746 Average power nunber — 0.721
213 8.3 0.697 Correlation power nunber - 0.684
230 9.9 0.713 Krror — -5.IB
303 16.6 0.689
146 4.2 0.750 Blade tip angle ■ 22°
149 4.4 0.755 Average power nunber ■ 0.782
217 10.0 0.809 Correlation power nunber ■ 0.830
242 12.3 0.800 Krror ■ +6.IB
271 15.4 0.799
136 4.6 0.947 Blade tip angle ■ 24°
190 8.7 0.918 Average power nunber ™ 0.946
227 13.0 0.961 Correlation power nunber « 0.994
260 16.8 0.946 Krror - +5.IB
328 27.0 0.956
122 4.6 1.177 Blade tip angle ■ 26°
150 6.6 1.117 Average power nunber « 1.16
177 10.0 1.215 Correlation power nunber - 1.17
189 10.6 1.130 Krror =• +0.9B
221 15.2 1.185
234 16.4 1.141
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Tabla 4: Kxperir atal Power Mmxber Data for tha Six-Bladed Maxflo T
D/T - 0.114 (D - 4.10 inchM, T - 36 lnchea)
Spaed
(rpro)
Torque
(inlb)
Power
Nunber
90 6 2.6 0.661 Blade tip angle » 18°
1023 3.2 0.638 Average power nunber - 0.650
1113 3.7 0.623 Correlation power nunber =■ 0.581
1210 4.6 0.655 Krror = -10.68
1292 5.4 0.675
1093 3.8 0.663 Blade tip angle » 20°
1197 4.8 0.699 Average power nunber - 0.676
1316 5.4 0.650 Correlation power nunber • 0.667
1438 7.0 0.706 Krror - -1.38
1598 8.1 0.661
1058 4.3 0.801 Blade tip angle - 22°
1131 5.2 0.848 Average power nunber ■ 0.822
1242 6.0 0.811 Correlation power nunber 0.771
1333 7.1 0.833 Krror ■ -6.28
1401 7.7 0.818
1022 4.2 0.839 Blade tip angle >24°
1081 5.2 0.928 Average power nunber ■ 0.902
1183 6.0 0.894 Correlation power nunber - 0.895
1268 7.1 0.921 Krror - -0.88
1373 8.4 0.929
659 2.2 1.056 Blade tip angle "26°
729 2.7 1.059 Average power nunber ■ 1.09
820 3.6 1.116 Correlation power nunber " 1.04
907 4.4 1.115 Krror - -4.68
1012 5.4 1.100
1088 5.9 1.039
D/T - 0.165 (D ■ 5.95 lnchea, T - 36 lnchea)
Spaad Torqae Power
(mn) (inlb) Nunber
422 3.0 0.546 Blade tip angle - 18°
619 6.9 0.583 Average power nunber ■ 0.570
824 12.2 0.582 Correlation power nunber ■ 0.581
1021 18.'8 0.559 Keeoe - +1.98
1141 23.2 0.577
435 3.9 0.668 Blade tip angle ■ 20°
511 5.9 0.732 Average power nunber = 0.704
603 7.8 0.695 Correlation power nunber ■ 0.667
729 11.5 0.701 Krror — -5.38
859 16.5 0.724
437 4.8 0.814 Blade tip angle « 22°
641 10.0 0.789 Average power nunber » 0.795
719 13.0 0.815 Correlation power nunber ■ 0.771
773 14.0 0.759 Keeoe ■ -3.08
890 19.5 0.798
432 5.3 0.920 Blade tip angle ■ 24*
493 7.3 0.973 Average power nunber ■ 0.931
577 9.8 0.954 Correlation power nunber ■ 0.895
629 11.2 0.917 Krror - -3.98
711 13.9 0.891
409 5.3 1.026 Blade tip angle * 26°
451 6.5 1.035 Average power nunber ■ 1.02
563 10.0 1.022 Correlation power nunber ™ 1.04
611 11.5 0.998 Keeoe - +2.08
679 14.1 0.991
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Table 4: Rxperlxnental Power Nonber Data fox the Six-Bladed Maxflo T 
(continued)
D/T - 0.236 (D - 4.10 inchea, T ■ 17.375 inchea)
Si id Torqae Power
(rpm) (inlb) Nonber
906 2.6 0.661 Blade tip angle - 18°
1023 3.2 0.638 Average power nonber ■ 0.650
1113 3.7 0.623 Correlation power nonber ” 0.551
1210 4.6 0.655 Krror =» -15.29
1292 5.4 0.675
1093 3.8 0.663 Blade tip angle ■ 20°
1197 4.8 0.699 Average power nonber « 0.676
1316 5.4 0.650 Correlation power nonber = 0.637
1438 7.0 0.706 Krror “ -5.88
1598 8.1 0.661
1058 4.3 0.801 Blade tip angle — 22°
1131 5.2 0.848 Average power nonber " 0.822
1242 6.0 0.811 Correlation power nonber ■ 0.737
1333 7.1 0.833 Krror - -10.39
1401 7.7 0.818
1022 4.2 0.839 Blade tip angle "24°
1081 5.2 0.894 Average power nonber " 0.902
1183 6.0 0.921 Correlation power nonber ■ 0.856
1268 7.1 0.929 Krror “ -5.18
1373 8.4 0.928
659 2.2 1.056 Blade tip angle -26°
729 2.7 1.059 Average power nonber - 1.09
820 3.6 1.116 Correlation power nonber ■ 0.989
907 4.4 1.115 Krror ■ -9.38
1012 5.4 1.100
1088 5.9 1.039
D/T - 0.251 (D - 9.05 inchea, T ■ 36 inchea)
Speed Torqae Power
(rjn) (inlb) Nonber
365 18.2 0.544 Blade tip angle - 18°
461 29.0 0.543 Average power nonber - 0.525
515 34.9 0.524 Correlation power nonber " 0.544
620 47.9 0.496 Krror =■ +3.68
670 58.7 0.520
249 9.7 0.623 Blade tip angle ■ 20°
300 13.4 0.592 Average power nonber - 0.593
369 19.9 0.582 Correlation power nonber ™ 0.630
418 26.3 0.599 Krror “ +6.28
464 31.2 0.577
595 52.3 0.599
253 10.3 0.640 Blade tip angle ■ 22°
271 13.5 0.731 Average power nonber — 0.688
327 19.2 0.714 Correlation power nonber ■ 0.730
358 21.8 0.677 Krror ■ +6.18
426 30.0 0.658
477 37.6 0.658
222 9.7 0.783 Blade tip angle - 24°
285 15.8 0.774 Average power nonber - 0.774
307 18.6 0.785 Correlation power nonber ■ 0.847
344 22.7 0.763 Srrot “ +9.48
370 26.3 0.764
330 24.1 0.881 Blade tip angle "26°
418 37.8 0.861 Average power nonber " 0.878
490 51.1 0.847 Correlation power nonber ™ 0.978
566 74.3 0.923 Krror - +11.48
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Table 4: Kxperimental Power Nunber Data for the Six-Bladed Maxflo T
(continued)
D/T - 0.304 CD =■ 4.10 inchea, T - 13.5 inchea)
Speed Torque Power
(n»n) (inlb) Nunber
940 2.3 0.543 Blade tip angle ■ 18°
1048 2.8 0.532 Average power nunber — 0.558
1176 3.8 0.573 Correlation power nunber - 0.521
1415 5.5 0.573 Krror — -6.68
1560 6.5 0.557
1779 8.7 0.573
1011 3.2 0.653 Blade tip angle “ 20°
1102 3.4 0.584 Average power nunber ■ 0.622
1255 4.7 0.622 Correlation power nunber - 0.606
1381 5.6 0.612 Krror - -2.68
1608 7.9 0.637
1161 4.3 0.555 Blade tip angle =■ 22°
1232 4.8 0.578 Average power nunber » 0.668
1323 5.5 0.550 Correlation power nunber - 0.703
1456 6. 9 0.569 Error * +5.28
1526 7.6 0.681
933 3.3 0.791 Blade tip angle ■ 24’
1003 3.8 0.788 Average power nunber ■ 0.831
1084 4.9 0.870 Correlation power nunber ■ 0.815
1180 5.8 0.869 Krror - -1.98
1250 6.3 0.841
1012 4.2 0.855 Blade tip angle "26°
1106 4.8 0.818 Average power nunber - 0.8 64
1192 6.0 0.881 Correlation power nunber — 0.940
1246 6.5 0.873 Error - +8.88
1323 7.5 0.894
D/T - 0.342 (D - 5.95 Inchea, T - 17.375 inches)
Speed Torque Power
(ipm) (inlb) Nunber
463 3.3 0.499 Blade tip angle - 18°
760 9.2 0.516 Average power nunber ■ 0.503
796 10.1 0.516 Correlation power nunber =■ 0.503
888 12.4 0.509 Krror - 0.08
1015 15.3 0.481
1099 18.4 0.494
454 4.2 0.660 Blade tip angle » 20°
534 6.1 0.693 Average power nunber ■ 0.647
740 10.5 0.621 Correlation power nunber — 0.588
867 14.5 0.625 Error - -9.18
1071 22.5 0.636
295 2.1 0.782 Blade tip angle ■ 22°
481 5.0 0.700 Average power nunber ■ 0.704
691 10.1 0.685 Correlation power nunber - 0.684
791 12.8 0.663 trot - -2.88
919 18.0 0.690
498 5.4 0.705 Blade tip angrla - 24’
583 7.5 0.715 Average power nunber ■ 0.716
697 10.9 0.727 Correlation power nunber “ 0.793 
Krror ■ +10.88
305 2.7 0.940 Blade tip angle "26°
422 4.9 0.891 Average power nunber “ 0.917
455 5.9 0.923 Correlation power nunber — 0.911
597 10.3 0.936 Krror ■ -0.78
699 13.4 0.889
917 24.0 0.925
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Tabla 4: Experimental Power Nunber Data for the Six-Bladed Maxflo T
(continued)
D/T - 0 441 (D - 5 95 inc hea, T “ 13.5 inches)
Speed Torque Power
(nm) (inlb) Nunber
436 3.0 0.511 Blade tip angle « 18°
766 8.5 0.469 Average power nunber =* 0.484
841 10.4 0.476 Correlation power nunber » 0.458
931 12.9 0.482 Error ° -5.4ft
1026 15.6 0.480
1118 18.6 0.482
346 2.1 0.568 Blade tip angle » 20°
883 13.5 0.S61 Average power nunber n 0.568
1013 18.1 0.571 Correlation power nunber » 0.544
1098 20.9 0.562 Error » -3.9ft
1190 25.0 0.572
1240 27.1 0.571
413 3.3 0.627 Blade tip angle ■ 22°
591 6.8 0.631 Average power nunber ■ 0.621
659 8.2 0.612 Correlation power nunber ■ 0.634
736 10.3 0.616 Error » +2.1ft
812 12.6 0.619
519 5.8 0.698 Blade tip angle » 24°
598 7.6 0.689 Average power nunber =■ 0.690
673 9.4 0.672 Correlation power nunber ■ 0.734
790 13.4 0.696 Error ■ +6.4ft
891 17.1 0.698
691 11.6 0.787 Blade tip angle =■ 26°
808 16.0 0.794 Average power nunber ■ 0.805
946 22.5 0.815 Correlation power nunber ™ 0.840
1028 26.6 0.815 Error • +4.3ft
1078 29.2 0.814
D/T - 0.521 (D - 9.05 inchea, T =■ 17.375 inches)
SpMd Torque Power
(rpm) (inlb) Nunber
320 11.7 0.455 Blade tip angle ™ 18°
380 15.4 0.424 Average power nunber - 0.403
447 22.7 0.452 Correlation power nunber ■ 0.425
592 37.9 0.430 Error - +5.5ft
218 5.6 0.469 Blade tip angle - 20°
254 7.4 0.456 Average power nunber ™ 0.470
266 8.3 0.467 Correlation power nunber ■ 0.510
306 11.0 0.467 Error “ +8.5ft
308 11.5 0.482
482 28.0 0.480
165 4.2 0.614 Blade tip angle - 22°
210 6.2 0.559 Average power nunber “ 0.558
255 8.4 0.514 Correlation power nunber ■ 0.597
403 22.5 0.551 Error ■ +7.Oft
510 35.9 0.549
139 2.9 0.493 Blade tip angle ■ 24°
266 10.8 0.488 Average power nunber ■ 0.624
335 17.8 0.483 Correlation power nunber => 0.690
412 27.0 0.484 Error • +10.6ft
500 40.9 0.624
140 3.5 0.711 Blade tip angle -26°
270 12.9 0.704 Average power nunber - 0.721
295 16.0 0.732 Correlation power nunber ■ 0.785
389 27.7 0.728 Error - +8.9ft
476 41.5 0.729
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Tabla 4: Experimental Power Nunber Data for the Six-Bladed Maxflo T 
(continued)
D/T - 0.567 CD - 5.95 inchea,. T ■ 10-5 inchea)
Speed.
(rpn)
Torque
(inlb)
Power
Nunber
445 3.1 0.507 Blade tip angle — 18°
573 5.0 0.493 Average power nunber ■ 0.496
638 6.2 0.493 Correlation power nunber ■ 0.495
708
772
7.6
9.1
0.491
0.495
Error - -0.28
377 3.1 0.707 Blade tip angle ■ 20°
516 5.5 0.669 Average power nunber " 0.671
656 8.8 0.663 Correlation power nunber ■ 0.601
721
799
10.4
13.2
0.648
0.670
Error =» -10.4%
379 3.7 0.835 Blade tip angle ■ 22°
456 5.4 0.841 Average power nunber =■ 0.826
562 8.0 0.821 Correlation power nunber ■ 0.716
646
712
10.7
12.6
0.831
0.805
Error ■ -13.38
395 4.6 0.955 Blade tip azagle -24°
457 6.4 0.993 Average power nunber - 0.955
516 7.7 0.937 Correlation power nunber — 0.840
590
674
10.2
13.2
0.949
0.941
Error - -12.08
336 4.0 1.148 Blade tip angle ■ 26°
405 5.6 1.106 Average power nunber — 1.11
446 6.8 1.108 Correlation power nunber » 0.971
512
552
8.7
10.4
1.075
1.106
Error - -12.58
D/T =-0.626 (D - 5.95 inohea, T =» 9.5 inchea)
Speed Torque Power
(iga) (inlb) Nunber
350 2.8 0.741 Blade tip angle ■ 18°
385 3.4 0.743 Average power znmber " 0.705
411 3.8 0.728 Correlation power nunber ™ 0.584
450 4.3 0.688 Error - -17.28
532 5.8 0.664
576 6.8 0.664
415 4.0 0.752 Blade tip angle ■ 20°
484 5.3 0.733 Average power nunber “ 0.733
513 6.0 0.739 Correlation power nunber - 0.721
572 7.4 0.733 Error = -1.6%
683 10.2 0.708
364 3.7 0.905 Blade tip angle ■ 22°
449 5.5 0.884 Average power nunber » 0.885
468 6.1 0.902 Correlation power zranber ■ 0.870
497 6.6 0.866 Error ■ -1.68
580 9.0 0.867
319 3.3 1.051 Blade tip angle » 24°
376 4.6 1.054 Average power nunber - 1.05
428 6.0 1.061 Correlation power nunber 1.03
443 6.5 1.073 Error " -1.98
519 8.5 1.022
330 3.8 1.131 Blade tip angle -26°
366 4.8 1.161 Average power nunber " 1.15
401 5.6 1.128 Correlation power nunber ■ 1.21
438 6.8 1.148 Bcxoz - +5.21
486 8.6 1.180
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Tabla 4: Experimental Power Nunber Data for the Six-Bladed Maxflo T
(continued)
D/T - 0.670 ffl - 9.05 inches, T - 13.5 inches)
Speed
(rptn)
231
273
300
322
344
Torqae
(inlb)
9.8
13.6
16.7 
19.5 
22.1
Power
Number
Blade tip angle — 18°
Average power mzober - 0.737 
Correlation power nunber — 0.684 
Error = -7.2ft
0.731
0.726
0.738
0.748
0.743
130 3.7 0.871 Blade tip angle — 20°
160 5.5 0.855 Average power nunber « 0.849
197 8.4 0.861 Correlation power nunber - 0.810
240 12.1 0.836 Error ■ -4.6ft
340 23.9 0.823
146 5.4 1.008 Blade tip angle - 22°
183 8.3 0.988 Average power nunber - 0.996
228 13.1 1.003 Correlation power nunber - 0.984
248 15.3 0.990 Error - -1.2ft
269 18.1 0.995
114 4.3 1.317 Blade tip angle - 24°
167 9.1 1.298 Average power nunber ■ 1.24
166 10.3 1.185 Correlation power nunber — 1.18
237 17.2 1.218 Error - -4.8ft
271 22.2 1.203
160 8.8 1.368 Blade tip angle -26°
175 11.2 1.455 Average power nunber - 1.38
190 12.3 1.356 Correlation power nunber — 1.38
205 14.3 1.354 Error -0.0ft
220 16.7 1.373
APPENDIX B
SOILDS SUSPENSION PHYSICAL PROPERTY EFFECTS DATA
Table 5: Solid Physical Properties
Adjusted
Settling Settling
Material Shape Size Density Velocity Velocity
White
Resin
Spheres 780 1.053 2.59 0.137
Green
Acrylic
Rectangular
Cylinders
3200 1.028 7.23 0.202
Brown
Resin
Spheres 620 1.23 5.52 1.27
Red
Acrylic
Rectangular
Cylinders
2950 1.18 15.1 2.72
Green
Plastic
Ellipsoid
Cylinders
2900 1.32 18.6 5.95
Gray
Plastic
Ellipsoid
Cylinders
3600 1.38 22 8.36
Black
Plastic
Ellipsoid
Cylinders
2920 1.41 21.9 8.98
Sand Granules 1300 2.57 28.8 45.2
Glass Spheres 3000 2.52 66.7 101
Particle sizes are in microns , densities in grams per cubic
centimeter, and settling velocities in feet per minute.
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Table 6: Experimental Just-Suspended Speed Data
Three-Bladed Maxflo T (Blade Tip Angle = 22.5°)
Material
Adjusted
Settling
Velocity
Experimental 
Just-Suspended 
Speed
Correlation Absolute
Just-Suspended
Speed
Percent
Error
White Resin 0.137 126 111 -11.9
Green Acrylic 0.202 134 123 -8.2
Brown Resin 1.27 216 203 -6.0
Red Acrylic 2.72 229 249 +8.7
Green Plastic 5.95 282 308 -9.2
Gray Plastic 8.36 297 337 +13.5
Black Plastic 8.98 326 343 +5.2
Sand 45.2 598 532 -11.4
Glass 101 619 660 + 6.6
Average Absolute Error of the Correlation = 9.0%
Three-Bladed Maxflo T (Blade Tip Angle = 19.3°)
Material
Adjusted
Settling
Velocity
Experimental
Just-Suspended
Speed
Relative
Jus t-Suspended
Speed
White Resin 0.137 137 1.083
Red Acrylic 2.72 248 1.083
Sand 45.2 634 1.060
Average Relative Just-Suspended Speed = 1.077 
k(3 Blades, 19.3°) = 1.077 k(3 Blades, 22.5°) = 205 
Three-Bladed Maxflo T (Blade Tip Angle = 25.5°)
Material
Adjusted
Settling
Velocity
Experimental 
Just-Suspended
Speed
Relative
Just-Suspended
Speed
White Resin 0.137 120 0.9523
Red Acrylic 2.72 219 0.9563
Sand 45.2 568 0.9498
Average Relative Just-Suspended Speed = 0.9528 
k(3 Blades, 25.5°) = 0.9528 k(3 Blades, 22.5°) = 181
Relative Just-Suspended Speed is the ratio of the just-suspended 
speed of the particular impeller configuration (number of blades 
and blade tip angles) and the just-suspended speed of the 3-bladed 
configuration with blade tip angles of 22.5°.
Adjusted settling velocities are in feet per minute and just-
suspended speeds are in rpm.
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Table 6: Experimental Just-Suspended Speed Data (continued)
Four-Bladed Maxflo T (Blade Tip Angle = 19.3 )
Adjusted Experimental Relative
Settling Jus t-Suspended Just-Suspended
Material Velocity Speed Speed
White Resin 0.137 137 1.087
Red Acrylic 2.72 238 1.039
Sand 45.2 641 1.072
Average Relative Just-Suspended Speed = 1.066
k(4 Blades, 19.3°) = 1.066 k(3 Blades, 22.5°) = 203
Four-Bladed Maxflo T (Blade Tip Angle = 22.5°)
Adjusted Experimental Relative
Settling Just-Suspended Just-Suspended
Material Velocity Speed Speed
White Resin 0.137 128 1.016
Red Acrylic 2.72 227 0.9913
Sand 45.2 586 0.9799
Average Relative Just-Suspended Speed = 0.996
k(4 Blades, 22.5°) = 0.!996 k (3 Blades, 22.5°) = 189
Four-Bladed Maxflo T (Blade Tip Angle = 25.5°)
Adjusted Experimental Relative
Settling Just-Suspended Just-Suspended
Material Velocity Speed Speed
White Resin 0.137 121 0.9603
Red Acrylic 2.72 217 0.9476
Sand 45.2 569 0.9515
Average Relative Just-Suspended Speed = 0.9531
k(4 Blades, 25.5°) = 0.!9531 k(3 Blades, 22.5°) = 181
Relative Just-Suspended Speed is the ratio of the just-suspended 
speed of the particular impeller configuration (number of blades 
and blade tip angles) and the just-suspended speed of the 3-bladed 
configuration with blade tip angles of 22.5°.
Adjusted settling velocities are in feet per minute and just-
suspended speeds are in rpm.
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Table 6: Experimental Just-Suspended Speed Data (continued)
Six-Bladed Maxflo T (Blade Tip Angle = 19.3°)
Material
Adjusted
Settling
Velocity
Experimental 
Jus t-Suspended
Speed
Relative
Just-Suspended
Speed
White Resin 0.137 135 1.071
Red Acrylic 2.72 232 1.013
Sand 45.2 618 1.033
Average Relative Just-Suspended Speed = 1.039
k(6 Blades, 19.3°) = 1.039 k(3 Blades, 22.5°) = 197
Six-Bladed Maxflo T (Blade Tip Angle = 22.5°)
Adjusted Experimental Relative
Settling Just-Suspended Just-Suspended
Material Velocity Speed Speed
White Resin 0.137 127 1.008
Red Acrylic 2.72 218 0.9520
Sand 45.2 563 0.9415
Average Relative Just-Suspended Speed = 0.9672 
k(6 Blades, 22.5°) = 0.9672 k(3 Blades, 22.5°) = 184 
Six-Bladed Maxflo T (Blade Tip Angle = 25.5°)
Material
Adjusted
Settling
Velocity
Experimental 
Jus t-Suspended
Speed
Relative
Just-Suspended
Speed
White Resin 0.137 119 0.9444
Red Acrylic 2.72 202 0.8821
Sand 45.2 532 0.8896
Average Relative Just-Suspended Speed = 0.9054 
k(6 Blades, 25.5°) = 0.9054 k(3 Blades, 22.5°) = 172
Relative Just-Suspended Speed is the ratio of the just-suspended 
speed of the particular impeller configuration (number of blades 
and blade tip angles) and the just-suspended speed of the 3-bladed 
configuration with blade tip angles of 22.5°.
Adjusted settling velocities are in feet per minute and just-
suspended speeds are in rpm.
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Table 7: Solids Suspension Power Number Data
Three-Bladed Maxflo
19.3° Blade Angle
Speed Torque
Power
Number
1356 3.95 0.402
1500 5.0 0.416
1620 5.9 0.421
1762 6.9 0.416
1904 8.25 0.426
22.5° Blade Angle
Power
Speed Torque Number
1278 4.75 0.544
1429 6.2 0.568
1570 7.2 0.546
1683 8.6 0.568
1820 10.0 0.565
Average Np = 0.558
25.5° Blade Angle
Average Np = 0.414
Four-Bladed Maxflo T
Power
Speed Torque Number
1254 6.1 0.725
1413 7.65 0.717
1510 8.6 0.706
1652 10.35 0.709
1910 13.8 0.708
Average Np = 0.713
19.3° Blade Angle
Speed Torque
Power
Number
940 2.4 0.508
1215 3.9 0.494
1341 4.7 0.489
1480 5.7 0.487
1655 7.1 0.485
Average Np = 0.492
22.5° Blade Angle
Power
Speed Torque Number
1135 4.4 0.639
1344 5.9 0.611
1477 7.3 0.626
1605 8.4 0.610
1706 9.5 0.610
Average Np = 0.619
25.5° Blade Angle
Power
Speed Torque Number
1031 4.0 0.704
1157 5.2 0.727
1333 6.7 0.705
1452 8.0 0.710
1576 9.5 0.715
Average Np = 0.712
Six-Bladed Maxflo T
19.3° Blade Angle 22.5° Blade Angle 25.5° Blade Angle
Power Power Power
Speed Torque Number Speed Torque Number Speed Torque Number
908 2.7 0.613 904 3.1 0.709 830 3.2 0.869
1119 3.9 0.583 1025 4.0 0.712 932 4.0 0.861
1250 5.0 0.599 1192 5.4 0.711 1150 6.1 0.863
1404 6.2 0.588 1344 6.8 0.704 1391 8.9 0.860
1556 7.5 0.579 1456 8.2 0.724 1492 10.0 0.840
Average Np = 0.592 Average Np = 0.712 Average Np = 0.858
APPENDIX C
SOLIDS SUSPENSION CLEARANCE EFFECTS DATA
Table 8: Experimental Off-Bottom Clearance Effects Data
D/T = 0.236 (D = 4.10 inches, T = 17.375 inches)
Njg(C/T=0.25)=404 rpm (by linear fit of 0.15 < C/T <0.70 data)
C/T
Njs
(rpm)
Experimental
Njs(C/T)/Njs(C/T=0.25)
Correlation
Njs (C/T)/Njs(C/T=0.25) Error
0.05 385 0.952 0.960 -0.8%
0.10 385 0.952 0.960 -0.8%
0.15 387 0.958 0.960 -0.2%
0.20 387 0.958 0.980 +2.3%
0.25 395 0.978 1.00 +2.2%
0.30 397 0.983 1.02 +3.8%
0.35 414 1.02 1.04 +2.0%
0.40 423 1.05 1.06 +1.0%
0.45 451 1.12 1.08 -3.6%
0.50 451 1.12 1.10 -1.8%
0.55 455 1.13 1.12 -0.9%
0.60 459 1.14 1.14 0.0%
0.65 459 1.14 1.16 +1.8%
0.70 470 1.16 1.18 +1.7%
D/T = 0.303 (D = 4.10 inches, T = 13.5 inches)
Njg(C/T=0. 25)=283rpm (by linear fit of 0.15 < C/T < 0.60 data)
Njs Experimental Correlation
C/T (rpm) Njs(C/T)/Njs(C/T=0.25) Njs(C/T)/Njs(C/T=0.25) Error
0.05 261 0.922 0.949 +2.9%
0.10 261 0.922 0.949 +2.9%
0.15 265 0.936 0.949 +1.4%
0.20 276 0.975 0.974 -0.1%
0.25 289 1.02 1.00 -2.0%
0.30 289 1.02 1.03 +1.0%
0.35 299 1.06 1.05 -0.9%
0.40 300 1.06 1.08 +1.8%
0.45 302 1.07 1.10 +2.8%
0.50 314 1.11 1.13 +1.8%
0.55 332 1.17 1.15 -1.7%
0.60 345 1.22 ★ *
0.65 384 1.37 ★ *
0.70 422 1.49 ★ ★
* These data points are outside of the intended range of the correlation
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Table 8: Experimental Off-Bottom Clearance Effects Data (continued)
D/T = 0.360 (D = 4.10 inches, T =: 11.375 inches)
Njg(C/T=0.25)=237 rpm (by linear fit of 0.15 < C/T < 0.50 data)
Njs Experimental Correlation
C/T (rpm) N js (C/T)/Njs(C/T=0.25) Njs (C/T)/Njs(C/T=0 . 25) Error
0.05 220 0.928 0.939 +0.8%
0.10 220 0.928 0.939 +0.8%
0.15 220 0.928 0.939 +0.8%
0.20 227 0.958 0.970 +1.3%
0.25 235 0.992 1.00 +0.8%
0.30 247 1.04 1.03 -1.0%
0.35 252 1.06 1.06 0.0%
0.40 256 1.08 1.09 +0.9%
0.45 260 1.10 1.12 +1.8%
0.50 265 1.12 1.15 +2.7%
0.55 313 1.32 ★ ★
0.60 344 1.45 ★ *
0.65 398 1.68 ★ ★
0.70 560 2.36 * ★
* These data points are outside of the intended range of the correlation.
D/T = 0.441 (D = 5.95 inches, T = 13.5 inches)
Nja(C/T=0.25)=150 rpm (by linear fit of 0.15 < C/T <0.45 data)
:/t
Njs
(rpm)
Experimental
Njs(C/T)/Njs(C/T=0.25)
Correlation
Njs(C/T)/Njs(C/T=0.25) Error
05 136 0.907 0.926 +2.1%
10 136 0.907 0.926 +2.1%
15 143 0.953 0.926 -2.8%
20 145 0.967 0.963 -0.4%
25 145 0.967 1.00 +3.4%
30 147 0.980 1.04 +6.1%
35 155 1.03 1.07 +3.9%
40 163 1.09 1.11 +1.8%
45 172 1.15 ★ ★
50 186 1.24 ★ ★
55 230 1.53 * ★
60 273 1.82 * *
65 313 2.09 ★ ★
70 384 2.56 * ★
* These data points are outside of the intended range of the correlation.
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Table 8: Experimental Off-Bottom Clearance Effects Data (continued)
D/T = 0.523 (D = 5.95 inches, T = 11.375 inches)
Njg(C/T=0.25)=145 rpm (by linear fit of 0.05 < C/T <0.45 data)
C/T
Njs
(rpm)
Experimental
Njs(C/T)/Njs(C/T=0.25)
Correlation
Njs(C/T)/Njs(C/T=0.25) Error
0.05 117 0.807 0.825 +2.2%
0.10 126 0.869 0.869 0.0%
0.15 133 0.917 0.913 -0.4%
0.20 141 0.972 0.956 -1.6%
0.25 141 0.972 1.00 +2.8%
0.30 152 1.05 1.04 -1.0%
0.35 157 1.08 1.09 +0.9%
0.40 167 1.15 ★ ★
0.45 174 1.20 ★ ★
0.50 205 1.41 * ★
0.55 250 1.72 * ★
0.60 320 2.21 ★ ★
0.65 360 2.48 * ★
0.70 388 2.68 ★ ★
* These data points are outside of the intended range of the correlation
D/T = 0.567 (D = 9.05 inches, T = 16 inches)
Njs(C/T=0. 25)=121 rpm(by linear fit of 0.05 < C/T < 0.35 data)
Njs Experimental Correlation
C/T (rpm) Njs(C/T)/Njs(C/T=0.25) Njs(C/T)/Njs(C/T=0.25) Error
0.05 92.3 0.762 0.811 +6.4%
0.10 109 0.900 0.858 -4.6%
0.15 114 0.942 0.906 -3.8%
0.20 116 0.959 0.953 -0.6%
0.25 118 0.975 1.00 +2.6%
0.30 123 1.02 1.05 +2.9%
0.35 136 1.12 1.09 -2.7%
0.40 203 1.09 ★ ★
0.45 205 1.15 ★ ★
0.50 205 1.24 * *
0.55 218 1.53 ★ *
0.60 220 1.82 ★ *
0.65 240 2.09 ★ ★
0.70 257 2.56 ★ ★
* These data points are outside of the intended range of the correlation.
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Table 8: Experimental Off-Bottom Clearance Effects Data (continued)
D/T = 0.670 (D = 9.05 inches. T = 13. 5 inches)
Njs(C/T=0.25) =145 rpm (by linear fit of 0.05 < C/T < 0. 45 data)
Njs Experimental Correlation
C/T (rpm) Nj s(C/T)/Njs(C/T=0.25) Njs (C/T)/Njs(C/T=0.25) Error
0.05 96 ★ ★ *
0.10 112 ★ ★ *
0.15 152 ★ ★ ★
0.20 168 ★ ★ ★
0.25 170 ★ * ★
0.30 170 ★ ★ ★
0.35 172 ★ * ★
0.40 180 ★ ★ ★
0.45 189 ★ * ★
0.50 191 ★ ★ ★
0.55 200 ★ ★ ★
0.60 209 ★ * *
0.65 212 * ★ ★
0.70 241 ★ ★ ★
* All of these data points are outside of the intended range of the
correlation. Flow reversal (inward radial flow) was observed at all
impeller off-bottom clearances at this large impeller diameter to tank 
di ameter ratio.
APPENDIX D
MIXED IMPELLER SYSTEM GASSED POWER DRAW DATA
Table 9: Experimental Data for the Dual CD-6/Maxflo T
Impeller System at a Froude Number of 0.30 (257 rpm)
Sheet Sparger Model (a = 0.57)
Aeration Pg/Po Pg/Po Pg/Po Pg/Po Percent
Number CD-6 MFT Predicted Measured Error
0.0269 0.952 1.036 0.988 0.985 +0.3
0.0538 0.903 0.976 0.934 0.856 + 9.1
0.0807 0.887 0.819 0.858 0.803 +6.8
0.108 0.871 0.783 0.833 0.780 + 6.8
0.161 0.839 0.711 0.784 0.750 +4.5
0.215 0.806 0.687 0.755 0.735 +2.7
0.269 0.774 0.687 0.736 0.735 +0.1
0.404 0.726 0.699 0.714 0.735 -2.9
0.538 0.726 0.711 0.720 0.727 -1.0
0.673 0.677 0.723 0.697 0.735 -5.2
Average Absolute Error =3.9%
Ring Sparger Model (a = 0.57)
Aeration Pg/Po Pg/Po Pg/Po Pg/Po Percent
Number CD-6 MFT Predicted Measured Error
0.0269 0.952 0.917 0.937 0.985 -4.9
0.0538 0.903 0.817 0.867 0.856 +1.3
0.0807 0.887 0.750 0.829 0.803 +3.2
0.108 0.871 0.767 0.827 0.780 + 6.0
0.161 0.839 0.750 0.802 0.750 +6.9
0.215 0.806 0.700 0.761 0.735 +4.9
0.269 0.774 0.683 0.736 0.735 +0.1
0.404 0.726 0.683 0.708 0.735 -3.7
0.538 0.726 0.650 0.694 0.727 -4.5
0.673 0.677 0.650 0.666 0.735 -9.4
Average Absolute Error =4.5%
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Table 10: Experimental Data for the Dual CD-6/Maxflo T
Impeller System at a Froude Number of 0.60 (364 rpm)
Sheet Sparger Model (a = 0.57)
Aeration Pg/Po Pg/Po Pg/Po Pg/Po Percent
Number CD-6 MFT Predicted Measured Error
0.0190 1.061 1.029 1.048 1.000 +4.8
0.0380 0.994 1.029 1.009 0.853 + 18.3
0.0570 0.848 0.837 0.843 0.726 + 16.1
0.0759 0.788 0.740 0.768 0.707 + 8.6
0.114 0.733 0.721 0.728 0.676 +7.7
0.152 0.703 0.721 0.711 0.653 + 8.9
0.190 0.679 0.683 0.686 0.641 +7.0
0.285 0.636 0.635 0.636 0.625 + 1.8
0.380 0.600 0.606 0.603 0.614 -1.8
0.475 0.594 0.606 0.599 0.552 -8.5
Average Absolute Error = 8. 4%
Ring Sparger Model (a = 0.57)
Aeration Pg/Po Pg/Po Pg/Po Pg/Po Percent
Number CD-6 MFT Predicted Measured Error
0.0190 1.061 0.831 0.964 1.000 -3.6
0.0380 0.994 0.637 0.844 0.853 -1.1
0.0570 0.848 0.605 0.745 0.726 +2.6
0.0759 0.788 0.581 0.701 0.707 -0.8
0.114 0.733 0.540 0.652 0.676 -3.6
0.152 0.703 0.532 0.631 0.653 -3.4
0.190 0.679 0.508 0.607 0.641 -5.3
0.285 0.636 0.508 0.582 0.625 -6.9
0.380 0.600 0.500 0.558 0.614 -9.1
0.475 0.594 0.500 0.555 0.552 +0.5
Average Absolute Error = 3.7%
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Table 11: Experimental Data for the Dual CD-6/Maxflo T
Impeller System at a Froude Number of 0.90 (N = 445 
rpm)
Sheet Sparger Model (a = 0.57)
Aerationi Pg/Po Pg/Po Pg/Po Pg/Po Percent
Number CD-6 MFT Predicted Measured Error
0.0155 1.049 0.930 0.988 0.988 + 1.0
0.0311 0.992 0.745 0.830 0.830 + 6.7
0.0466 0.869 0.656 0.688 0.688 + 12.9
0.0621 0.816 0.643 0.635 0.635 + 16.8
0.0932 0.706 0.631 0.610 0.610 + 10.5
0.124 0.698 0.618 0.600 0.600 + 10.7
0.155 0.678 0.611 0.565 0.565 + 14.9
0.233 0.633 0.611 0.548 0.548 + 13.9
0.311 0.596 0.611 0.520 0.520 + 15.8
0.388 0.584 0.611 0.503 0.503 + 18.5
Average Absolute Error = 12 .2%
Ring Sparger Model (a = 0.57)
Aeration Pg/Po Pg/Po Pg/Po Pg/Po Percent
Number CD-6 MFT Predicted Measured Error
0.0155 1.049 0.714 0.905 0.988 -8.4
0.0311 0.992 0.632 0.837 0.830 +0.8
0.0466 0.869 0.599 0.752 0.688 + 9.3
0.0621 0.816 0.533 0.694 0.635 + 9.3
0.0932 0.706 0.527 0.629 0.610 +3.1
0.124 0.698 0.500 0.613 0.600 +2.2
0.155 0.678 0.484 0.595 0.565 +5.3
0.233 0.633 0.473 0.564 0.548 +2.9
0.311 0.596 0.467 0.540 0.520 +3.8
0.388 0.584 0.451 0.527 0.503 +4.8
Average Absolute Error = 5.0%
APPENDIX E
GEOMETRIC EFFECTS ON MAXFLO T GASSED POWER DRAW DATA
Table 12: Experimental Data for the Number of Blades Effect 
(Froude Number = 0.6, Blade Angles - 18 degrees)
(D/T = 0.58, D = 9.05 inches)
Three-Blade Impeller (x„ = 8.7 in-lb-p)
Gas Flow
(ACFM)
Aeration
Nuniber
Torque
(in-lbf) Pg/Po
1 0.008 7.7 0.885
2 0.015 6.7 0.770
3 0.023 5.9 0.678
4 0.031 5.4 0.621
6 0.046 5.2 0.598
8 0.062 5.1 0.586
10 0.077 5.0 0.575
15 0.115 5.0 0.575
20 0.154 5.0 0.575
25 0.192 5.0 0.575
Four-Blade Impeller (xn = 10., 3 in-lbf)
Gas Flow Aeration Torque
(ACFM) Number (in-lbf) Pg/Po
1 0.008 8.7 0.845
2 0.015 8.2 0.796
3 0.023 7.0 0.680
4 0.031 7.0 0.680
6 0.046 6.7 0.650
8 0.062 6.4 0.621
10 0.077 6.2 0.602
15 0.115 6.1 0.592
20 0.154 5.8 0.563
25 0.192 5.7 0.553
Six-Blade Impeller (xo = 12.4 in-lbf)
Gas Flow 
(ACFM)
Aeration
Number
Torque
(in-lbf) Pg/Po
1 0.008 10.0 0.806
2 0.015 9.6 0.774
3 0.023 9.5 0.766
4 0.031 9.0 0.726
6 0.046 7.5 0.605
8 0.062 7.3 0.589
10 0.077 7.2 0.581
15 0.115 6.7 0.540
20 0.154 6.6 0.532
25 0.192 6.6 0.532
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Table 13: Experimental Data for the Blade Angle Effect 
(Froude Number = 0.6, N = 303 rpm)
(D/T = 0.58, D = 9.05 inches)
Three-Blade Impeller
22 degrees to = 12.5 in-lbf
26 degrees to = 17.0 in-lbf
22 degrees 26 degrees
Gas Flow Aeration Torque Torque
(ACFM) Number (in-lbf) Pg/Po (in-lbf) Pg/Po
1 0.008 9.6 0.768 12.9 0.759
2 0.015 8.8 0.704 11.1 0.653
3 0.023 8.3 0.664 10.7 0.629
4 0.031 7.8 0.624 9.4 0.553
6 0.046 7.3 0.584 8.8 0.518
8 0.062 6.9 0.552 8.4 0.494
10 0.077 6.6 0.528 8.3 0.488
15 0.115 6.6 0.528 8.2 0.482
20 0.154 6.3 0.504 8.1 0.476
25 0.192 6.2 0.496 8.1 0.476
Four-Blade Impeller
22 degrees TO = 14.2 in-lbf
26 degrees to = 18.1 in-lbf
22 degrees 26 degrees
Gas Flow Aeration Torque Torque
(ACFM) Number (in-lbf) Pg/Po (in-lbf) Pg/Po
1 0.008 10.1 0.711 12.7 0.702
2 0.015 8.9 0.627 10.6 0.586
3 0.023 8.5 0.599 10.2 0.564
4 0.031 7.8 0.549 9.4 0.519
6 0.046 7.5 0.528 9.2 0.508
8 0.062 7.4 0.521 8.7 0.481
10 0.077 7.2 0.507 8.5 0.470
15 0.115 6.8 0.479 8.1 0.448
20 0.154 6.8 0.479 8.0 0.442
25 0.192 6.6 0.465 7.8 0.431
Note that the data for blade tip angles of 18 degrees presented
17 is tabulated in Table 12.
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Table 13: Experimental Data for the Blade Angle Effect 
(Froude Number = 0.6, N = 303 rpm)
(D/T = 0.58, D - 9.05 inches)
(continued)
Six-Blade Impeller
22 degrees To - 17.5 in-lbf
26 degrees to = 24.9 in-lbf
22 degrees 26 degrees
Gas Flow Aeration Torque Torque
(ACFM) Number (in-lbf) Pg/Po (in-lbf) Pg/Po
1 0.008 14.2 0.811 19.6 0.787
2 0.015 13.1 0.749 16.1 0.647
3 0.023 10.4 0.594 14.8 0.594
4 0.031 9.7 0.554 13.9 0.558
6 0.046 9.4 0.537 13.6 0.546
8 0.062 8.9 0.509 12.2 0.490
10 0.077 8.8 0.503 11.9 0.478
15 0.115 8.4 0.480 11.1 0.446
20 0.154 8.2 0.469 10.9 0.438
25 0.192 8.2 0.469 10.7 0.430
Note that the data for blade tip angles of 18 degrees presented
17 is tabulated in Table 12.
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Table 14A: Experimental Data for the Froude Humber Effect 
(Three-Bladed Impeller, D/T = 0.48, D = 7.50 inches)
Frgude=Humber===0i20 (H = 192 rpm, xo = 1.2 in-lbf)
Data was not taken at tbi« Froude number with this impeller because the torque
level was too low to yield accurate results.
Froude Humber =0.30 (H = 236 rpm, xo = 2.1 in-lbf)
Gas Flow Aeration Torque
(ACEH) Number (in-lbf) Pq/Po
1 0.016 2.0 0.952
2 0.031 1.9 0.905
3 0.047 1.9 0.905
4 0.063 1.8 0.857
6 0.094 1.6 0.762
8 0.126 1.6 0.762
10 0.157 1.6 0.762
15 0.236 1.5 0.714
20 0.315 1.5 0.714
25 0.393 1.5 0.714
Froude Humber =0.45 (H = 289 rpm, xo = 2.9 in-lbf)
Gas Flow Aeration Torque
(ACFM) Humber (in-lbf) Pq/Po
1 0.013 2.8 0.966
2 0.026 2.7 0.931
3 0.039 2.5 0.862
4 0.051 2.4 0.828
6 0.077 2.2 0.759
8 0.103 2.0 0.690
10 0.129 1.9 0.655
15 0.193 1.9 0.655
20 0.257 1.9 0.655
25 0.321 1.9 0.655
Froude Humber =0.60 (H = 333 rpm, xo = 3.8 in-lbf)
Gas Flow Aeration Torque
(ACFM) Humber (in-lbf) Pq/Po
1 0.011 3.6 0.947
2 0.022 3.4 0.895
3 0.033 3.2 0.842
4 0.045 2.7 0.711
6 0.067 2.5 0.658
8 0.089 2.3 0.605
10 0.112 2.3 0.605
15 0.167 2.3 0.605
20 0.223 2.4 0.632
25 0.279 2.3 0.605
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Table 14A: Experimentai Data for the Froude Number Effect
(Three-Bladed Impeller, D/T = 0.48, D = 7.50 inches)
(continued)
Froude Number = 0.90 (N = 408 mm, xn = 5.7 inlb<=)
Gas Flow
(ACFM)
Aeration
Number
Torque
(in-lbf) Pq/Po
1 0.009 5.6 0.982
2 0.018 5.1 0.895
3 0.027 3.6 0.632
4 0.036 3.5 0.614
6 0.055 3.2 0.561
8 0.073 3.2 0.561
10 0.091 3.0 0.526
15 0.137 3.0 0.526
20 0.182 3.0 0.526
25 0.228 3.0 0.526
Froude Number = 1.20 (N = 471 mm. T~ = 7.8 in-lb^i
Gas Flow
(ACFM)
Aeration
Number
Torque
(in-lbf) Pq/Po
1 0.008 7.4 0.949
2 0.016 5.7 0.731
3 0.024 4.8 0.615
4 0.032 4.5 0.577
6 0.047 4.3 0.551
8 0.063 4.0 0.513
10 0.079 3.9 0.500
15 0.118 3.7 0.474
20 0.158 3.7 0.474
25 0.197 3.7 0.474
Froude Nunber =1.50 (N = 527 mm, = 9.6 in-lb-p)
Gas Flow 
(ACFM)
Aeration
Nunber
Torque
(in-lbf) Pq/Po
1 0.007 8.6 0.896
2 0.014 7.2 0.750
3 0.021 6.3 0.656
4 0.028 5.5 0.573
6 0.042 4.7 0.490
8 0.056 4.7 0.490
10 0.070 4.6 0.479
15 0.106 4.2 0.438
20 0.141 4.2 0.438
25 0.176 4.2 0.438
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Table 14B: Eacperi mental Data for the Froude Number Effect
(Three-Bladed Impeller, D/T = 0.58, D
Froude Number =0.20 (N = 175 rpm, xo = 2 . 9 in-lbf)
Gas Flow Aeration Torque
(ACEH) Number (in-lbf)
2.9
Pq/Po
1.0001 0.013
2 0.027 2.9 1.000
3 0.040 2.7 0.931
4 0.053 2.6 0.897
6 0.080 2.6 0.897
8 0.107 2.5 0.862
10 0.133 2.5 0.862
15 0.200 2.4 0.828
20 0.267 2.4 0.828
25 0.333 2.4 0.828
9.05 inches)
Froude Number = 0.30 (N = 215 rum, x_ = 4.3 in-lbc)
Gas Flow
(ACEH)
Aeration
Number
Torque
(in-lbf) Pq/Po
1 0.011 4.2 0.977
2 0.022 4.2 0.977
3 0.033 4.1 0.953
4 0.043 3.8 0.884
6 0.065 3.7 0.860
8 0.087 3.3 0.767
10 0.108 3.3 0.767
15 0.163 3.3 0.767
20 0.217 3.2 0.744
25 0.271 3.2 0.744
Froude Number = 0.45 (N = 263 ram, x_ = 6.4 in-lh*)
Gas Flow
(ACEH)
Aeration
Number
Torque
(in-lbf) Pg/Po
1 0.009 5.7 0.891
2 0.018 5.7 0.891
3 0.027 5.0 0.781
4 0.035 4.6 0.719
6 0.053 4.6 0.719
8 3.071 4.6 0.719
10 0.089 4.6 0.719
15 0.133 4.3 0.672
20 0.177 4.3 0.672
25 0.222 4.1 0.641
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Table 14B: Experimental Data for the Froude Humber Effect
(Three-Bladed Impeller, D/T = 0.58, D = 9.05 inches)
(continued)
Froude Humber =0.60 (H = 303 rpm, = 8.7 in-lb-p)
Gas Flow
(ACEH)
Aeration
Humber
Torque
(in-lbf) Pq/Po
1 0.008 7.7 0.885
2 0.015 6.7 0.770
3 0.023 5.9 0.678
4 0.031 5.4 0.621
6 0.046 5.2 0.598
8 0.062 5.1 0.586
10 0.077 5.0 0.575
15 0.115 5.0 0.575
20 0.154 5.0 0.575
25 0.192 5.0 0.575
Froude Humber = 0.90 (H = 372 mm, = 12.6 inlb*)
Gas Flow 
(ACEH)
Aeration
Number
Torque
(in-lbf) Pq/Po
1 0.006 10.8 0.857
2 0.013 8.1 0.643
3 0.019 7.4 0.587
4 0.025 7.2 0.571
6 0.038 6.9 0.548
8 0.050 6.5 0.516
10 0.063 6.4 0.508
15 0.094 6.3 0.500
20 0.125 6.3 0.500
25 0.157 6.0 0.476
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Table 14B: Experimen tai Data for the Froude Number Effect
(Three-Bladed Inpeller, D/T = 0.58, D = 9.05 inches)
(continued)
Froude Number =1.20 (N = 429 mm. i- = 16.8 in-lbf)
Gas Flow Aeration Torque
(ACEM) Number (in-lbf)
12.5
Pq/Po
0.7441 0.0052 0.011 10.7 0.6373 0.016 9.7 0.5774 0.022 9.0 0.5366 0.033 8.6 0.5128 0.043 8.3 0.49410 0.054 7.8 0.46415 0.082 7.8 0.46420 0.109 7.4 0.44025 0.136 7.3 0.435
Froude Number = 1.50 (N = 480 mm. t_ = 20.9 in-lhxl
Gas Flow
(ACFM)
Aeration
Number
Torque
(in-lbf) Pq/Po1 0.005 15.1 0.7222 0.010 12.8 0.6123 0.015 11.0 0.5264 0.019 10.9 0.5226 0.029 10.1 0.4838 0.039 10.1 0.48310 0.049 9.5 0.45515 0.073 9.0 0.43120 0.097 8.8 0.42125 0.121 8.5 0.407
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